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Summary 
Aims The studies reported here set out to address three key questions: 
i) Are personal illness models predictive of self-care behaviour and emotional 
well-being in adolescents and young adults with diabetes mellitus ? 
ii) What role do peers play in helping young people live with and manage 
their diabetes ? 
iii) How do the individual's personality and personal model beliefs interact to 
determine self-care behaviour ? 
Method To answer these questions two studies were conducted. The first was a 
1-year prospective study of adolescents with diabetes. Seventy four 12-18 year olds 
were recruited from Health Care Trusts in the South of England. Participants 
completed questionnaires at three time points; at recruitment, 6 months and 1 year 
after recruitment, assessing self-care, well-being, personal model beliefs and social 
support. The second study was a cross-sectional survey of adolescents and young 
adults with diabetes. Questionnaires assessing personality, personal model beliefs and 
self-care were distributed to 1200 members of the British Diabetic Association. 
Results Both prospective and cross-sectional results indicated that beliefs about 
treatment effectiveness to control diabetes, but not effectiveness to prevent 
complications, was the best predictor of young people's self-care behaviour. 
Personality and social support were associated with self-care, but these effects were 
mediated by personal model beliefs. Social support and the perceived impact of 
diabetes were independent predictors of emotional well-being. 
Conclusions It is the short term personal model beliefs, the perceived 
effectiveness of treatment to control diabetes and the perceived impact of diabetes, 
and not the long-term beliefs about the seriousness or the treatment effectiveness to 
prevent complications, that promote self-care behaviour and emotional well-being. 
Although personality and social support do influence self-care, this is via their 
influence on personal model beliefs. Lastly, the longitudinal study indicates that both 
peer and family support are necessary for achieving optimal health in young people 
with diabetes. 
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Chapter 1 
Type 1 or Insulin Dependent Diabetes Mellitus (IDDM) 
Diabetes mellitus is a relatively common chronic disease for which there, is as 
yet, no known cure. As a diagnostic category, diabetes includes a number of distinct 
disorders that all share the common symptom of raised blood glucose levels. The two 
main types are insulin-dependent or type 1 diabetes and non-insulin-dependent or type 
2 diabetes. Although type 1 diabetes can be diagnosed in adulthood, it is usually 
diagnosed in childhood and adolescence, whereas type 2 diabetes is rarely diagnosed 
before 30 years of age. 
1.1 Aetiology 
Type 1 or insulin-dependent diabetes mellitus is probably neither a 
homogenous condition nor due to a single disease process, but definite causes have 
still yet to be established. It is generally accepted that the majority of children who 
develop type 1 diabetes do so as a result of genetic susceptibility combined with 
various environmental factors. This leads to the development of auto-immune 
disease, directed at the insulin-producing ß cells of the pancreatic islets of 
Langerhans. These cells are progressively destroyed, resulting in impaired glucose 
tolerance then increasing hyperglycaemia and ketosis. This process continues until all 
the ß cells are destroyed, with the individual now totally dependent on exogenous 
insulin. 
This lack of insulin prevents glucose circulating in the blood being utilised by 
muscle and adipose tissue, as well as preventing storage of glucose in the liver, 
resulting in hyperglycaemia. As the kidney is unable to reclaim the massive amount 
of glucose which is filtered out into the urine, there is an subsequent loss of water 
with the glucose. This leads to excessive fluid loss and subsequent thirst. If 
insufficient fluid is taken, then dehydration will develop rapidly. 
Insulin deficiency also leads to the excessive breakdown of fats and the 
production of ketones, which are excreted in urine. This breakdown of adipose tissue 
leads to weight loss, but if hyperglycaemia continues, ketones cannot be removed 
from the system quickly enough to prevent blood plasma levels rising. This then leads 
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to ketoacidosis, manifested by vomiting, dehydration, Kussmaul breathing (air 
hunger) and finally coma, which can be fatal. 
1.2 Epidemiology 
Type 1 diabetes is the third most common chronic condition in young people 
after asthma and cerebral palsy (Betts et al., 1996), with the reported incidence 
varying from 0.7/100,000 in China to 42.9 in Finland (Lamb, 1997). In Europe the 
highest incidence is in Scandinavia and the lowest in Northern Greece, but this does 
not reflect a simple North-South gradient, as Sardinia has the second highest incidence 
after Finland, and some northern countries like Poland have low rates. Wide variation 
between genetically similar populations (like Iceland and Norway) or adjacent 
countries with different lifestyles (such as Estonia and Finland) provide strong support 
for the role of environmental factors, including lifestyle, as being important agents in 
the aetiology of IDDM (Lamb, 1997). Intra-country incidence also shows substantial 
variation, for example, in Great Britain rates range from a minimum of 6/100,000 in 
Southern England to 19.8 in Scotland (Lamb, 1997), and other studies report a higher 
incidence in urban, compared to rural, populations, particularly where there is a low 
incidence generally. 
There is evidence of a rising incidence of IDDM, particularly in the more 
developed countries where a doubling of incidence over the 20 years has been 
described. In the UK, in particular, the incidence of diabetes has doubled in each of 
the last two decades from 7.0 to 13.5/ 100,000/ year (Metcalfe & Baum, 1991). 
Onset in infancy is unusual, but the incidence steadily increases through 
childhood to peak during early adolescence. Some countries have seen a rising 
incidence in the under five's, giving a bimodal distribution, and in the UK children 
diagnosed under five will form over 40% of the childhood diabetic clinic population 
(Lamb, 1997). Children diagnosed at a younger age have certain epidemiological 
features to suggest that they may form a sub-group with a different aetiology (Lamb, 
1997). For the rest, the age of onset is extremely variable with a peak in the frequency 
of new onset observed during the early pubertal years, giving an average age at 
diagnosis of 12 (Betts et al., 1996). This peak is at a slightly earlier age for females, 
as would be expected from the earlier onset of puberty in females. 
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1.3 Management 
As there is a cessation of, or very minimal, insulin production to survive the 
individual with IDDM must take over responsibility for the normally automatic 
regulation of blood glucose levels. This is achieved by a complicated, multi- 
component treatment regimen. This consists of varying schedules of daily 
subcutaneous insulin administration, which is achieved by self- or parent- 
administered injections, or some individuals chose to use a continuous insulin pump. 
In addition, those with diabetes should attempt to co-ordinate their dietary intake 
(including timing, quantity and content of meals and snacks) and energy expenditure, 
to coincide with their circulating insulin levels. Finally, to help them monitor their 
attempts at self-regulation, so as to inform self-management decisions (such as insulin 
dosage, food intake and activity levels), capillary blood glucose tests should be 
undertaken. 
The aim of this management regimen is to maintain blood sugar levels as 
reasonably near as possible to the range seen in patients without diabetes; 4-10 mmol/l 
is a common recommendation (Matthews, 1997). Although home blood glucose 
testing is used to monitor blood glucose levels on a moment by moment basis to 
inform glucose management decisions, it has little utility as an estimate of control 
over an extended period. Therefore, glycated haemoglobin is now used as the gold 
standard for estimating average blood glucose control. This procedure estimates the 
percentage of haemoglobin that has glucose bound to it, and as such is an estimate of 
blood glucose levels over about an 8-week period. However, it is important to note 
that there are a variety of assay procedures available, and so the values from any one 
laboratory are not directly comparable to another laboratory. Therefore, each 
laboratory provides data on the appropriate reference range for their assaying 
procedure, to facilitate both the individual and medical team's decision making. 
In childhood and adolescence, patients usually have outpatient appointments 
with their diabetes care team every three months, reducing to every six months in 
adult clinics. In addition to this outpatient service nurse specialists and, to a lesser 
extent, dieticians are available for consultation throughout the week, with many 
centres also running a 24-hour emergency help-line. The diabetes team normally 
consists of a medical consultant, diabetes nurse specialist and a dietician, with a few 
diabetes centres additionally employing a clinical psychologist, psychotherapist or 
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counsellor. A few patients with type 1 diabetes are managed by primary care teams, 
but this remains a substantial minority at present. 
The exact diet, monitoring and insulin recommendations given to each young 
person with diabetes varies considerably and is the result of the individual's 
physiology and the treatment preferences of clinical care teams, parents and the 
individual. However, the demanding task of daily management of diabetes is in the 
hands of the individual, impinging on every part of their lives and the lives of their 
family and peers. Although, this management regimen can control diabetes on a day- 
to-day basis, the management of diabetes does put the individual at risk of potentially 
fatal acute complications. 
1.4 Acute Complications 
The two common acute complications of IDDM are hypoglycaemia and 
ketoacidosis. The former is a major cause of anxiety and alarm to children, their 
parents and carers, while the latter may be life-threatening and is difficult to treat. 
1.41 Hypoglycaemia 
The brain relies almost exclusively on glucose as its source of energy. In 
healthy individuals blood glucose levels do not fall bellow 3.5 mmol/l. This is 
because as blood glucose levels fall a neurohormonal response is initiated which acts 
to restore blood glucose levels to normal. It also leads to the production of a symptom 
complex (sweating, shaking, palpitations) which alerts the individual to their state and 
prompts then to eat. If, despite these efforts, glucose levels fall further (<3.3 mmol/1) 
then neuroglycopaenia follows (confusions, poor co-ordination, odd behaviour) with 
cognitive dysfunction. Because of the concerns of the long-term effects of recurrent 
severe hypoglycaemia, such as neurological damage and loss of symptom awareness, 
it is recommended that blood glucose should not fall below 4 mmol/1 (Edge & 
Matyka, 1997). The true prevalence of hypoglycaemia is not known as minor 
episodes are not usually reported. Studies looking at prevalence of severe 
hypoglycaemia in children and adolescents quote ranges from 4 to 86 episodes per 100 
patient years (Goldstein et al., 1981; DCCT, 1994). 
The two most common causes of isolated episodes of hypoglycaemia are 
unplanned periods of physical activity and delayed or missed meals. Gastro-enteritis, 
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by reducing the absorption of glucose from the gut, is an additional important, if 
infrequent, cause of hypoglycaemia. Recurrent hypoglycaemia is usually the result of 
a persistent imbalance in the dose of insulin and quantity of food consumed, with the 
addition of exercise. If lifestyle and insulin prescriptions are reviewed this problem 
should be remedied, but it is important to remember that delayed hypoglycaemia can 
occur, sometimes up to 24 hours after strenuous exercise, as the body replenishes its 
stores of glycogen. 
Nocturnal hypoglycaemia is also a significant problem, with studies quoting 
prevalence rates of 34-80% in childhood and adolescence (Edge and Matyka, 1997). 
This problem is related to the kinetics of long-acting insulin, which leads to over 
insulination in the early parts of the night. Young children are more at risk due to 
their earlier bedtimes and subsequent longer overnight fasting period. Some clinicians 
have suggested that sudden unexpected death in young people with IDDM who are 
otherwise well (so-called "dead in bed" syndrome) may be due to unrecognised severe 
nocturnal hypoglycaemia (Edge and Matyka, 1997). However, if extra carbohydrate is 
given before bedtime when blood glucose levels are below 7 mmol/l, the problem is 
usually prevented (Edge and Matyka, 1997). 
Once hypoglycaemia is identified, the matter can be resolved speedily with 
ingestion of 10-20g of fast acting carbohydrate. If symptoms have not settled within 
10-20 minutes, blood sugar should be checked before giving further carbohydrate. 
Following recovery it is advisable to have a further 10-20g of long-acting 
carbohydrate to avoid rebound hypoglycaemia. If the individual becomes unconscious 
or starts fitting, then after placing in the recovery position glucagon can be 
administered intramuscularly or subcutaneously, which should work within 15-20 
minutes. 
1.42 Ketoacidosis 
Diabetic ketoacidosis (DKA) remains a serious and life-threatening condition, 
and the most common cause of mortality in patients under 40 years of age (Laing et 
al., 1999). Although most cases of DKA occur at diagnosis (25% of children present 
in DKA , 40% 
in the under 4's), readmission rates with DKA during childhood and 
adolescence are around 0.2 per patient years (Edge and Matyka, 1997). Although 
there is no agreed definition of DKA, in practice the term refers to decompensated 
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diabetes resulting in hyperglycaemia, acidosis and the presence of ketones in urine. 
Blood glucose may be raised but in some 5% of cases it may be less than 15 mmol/l. 
Once in ketoacidosis, the patient requires hospital admission where the basic 
principles of management are to correct fluid loss, institute insulin therapy and 
prevent complications such as aspiration of gastric contents, hypokalaemia and 
cerebral oedema. 
An isolated admission for DKA can usually be attributed to either a concurrent 
acute illness, or in teenage males to excessive alcohol consumption (Thompson & 
Greene, 1997). However, the single most common cause of ketoacidosis is now 
widely accepted to be intermittent or non-existent insulin administration (Morris et 
al., 1997; Thompson et al., 1995). Although this is usually a one-off episode, about 
20% of the population with diabetes account for about 70-80% of all readmissions 
(Herksowitz et al., 1995; Kovacs et al., 1995). The problems of this minority group 
has received little research, although it is now accepted that they are not suffering 
from a physiologically distinct form of "brittle diabetes". Never-the-less, there is little 
accepted knowledge as to the reasoning behind this group's repeated and dangerous 
insulin manipulation behaviour. 
1.5 Chronic Complications 
Although diabetes can be managed on a day-to-day basis, the major causes for 
morbidity and mortality in patients with IDDM result from the long-term 
microvascular, neuropathic and macrovascular complications of diabetes. 
1.51 Microvascular Complications 
The microvascular complications primarily affect the eyes (retinopathy) and 
kidneys (nephropathy). The prevalence of retinopathy is highest in the young-onset 
insulin-treated patients, but is rarely found under the age of 12, and background 
retinopathy is uncommon before five years duration of diabetes. Prevalence rates vary 
widely, but long-term follow-up studies show that retinopathy is an almost invariable 
finding in conventionally managed type 1 diabetes. The prevalence of retinopathy has 
an almost linear relationship with diabetes duration, such that over the subsequent 20 
years, prevalence would reach a level of 90% (MacGuish, 1993). 
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Proliferative retinopathy is a post-pubertal event, causing blindness through 
vitreous haemorrhage, fibrosis and retinal detachment. This is rarely seen before 10 
years' duration, but threatens visual impairment in up to 50% of type 1 diabetes after 
20 years' duration (Court, 1997) and can lead to blindness, with prevalence estimate 
ranging from 1-8.5% (Kohner et al., 1996). Proliferative retinopathy is always 
preceded by a period of background / minimal retinopathy which does not threaten 
vision and which can remain stable / harmless indefinitely. Maculopathy is the other 
major form of retinopathy, endangering central vision through the formation of hard 
exudate, in patches or rings, between the temporal vessels and near the fovea, 
although this is less common in IDDM. 
Diabetic nephropathy is an important cause of morbidity and mortality, and 
those at greatest risk are IDDM patients, with a cumulative incidence of 40-50% after 
40 years of diabetes (Court 1997). This condition can degenerate to renal failure, 
which is 17 times more common in patients with diabetes than in those without. In 
the UK it is estimated that 600 young diabetes patients develop renal failure each year, 
and these account for 15% of all deaths in people with diabetes aged less than 50 
(Watts, 1996). 
1.52 Neuropathy 
Motor nerve conduction has been shown to be abnormal soon after the onset 
of diabetes with prevalence rates of up to 72% (Court, 1997). However, the primary 
loss of function is predominantly sensory, affecting the most distal parts of the longest 
nerves. This can lead to a range of foot problems, in particular neuropathic ulcer and 
charcot foot. The prevalence of clinically defined sensorimotor neuropathy is still 
about 28-29% in the UK, and prevalence increases markedly with age, duration of 
diabetes and with poor blood glucose control (MacLeod & Sönksen, 1996). 
Impaired function of autonomic nerves is also common in diabetes. As many 
as 40% of patients with diabetes have an abnormality on testing autonomic nerve 
function. This autonomic neuropathy is a major component of erectile dysfunction, 
which is a relatively common problem. It has been estimated that 5-6% of 20-24 year 
olds with diabetes will suffer from this problem, increasing to 52-53% by 55-59 years, 
with some studies finding a prevalence as high as 75% (Alexander & Cummings, 
1996). This compares with prevalence rates estimated as . 01-18% 
in the population 
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without diabetes. The cause of these problems in diabetes is mostly attributed to 
vascular and neuropathic problems, which account for 85% of cases (Ryder et al., 
1991). 
1.53 Control and Complications 
Despite the wealth of microvascular and neuropathic complications that the 
person with diabetes may have, there is some hope. The Diabetes Control and 
Complications Trial (DCCT 1994) has demonstrated that blood glucose control is 
associated with improved microvascular outcomes. Irrespective of the patient's age, 
age of onset, baseline glycosylated haemoglobin values and gender, intensive 
management of diabetes, resulted in improved blood glucose control, achieved 
through intensive management and support of the person with diabetes which was, in 
turn, linearly associated with delays in the onset and progression of retinopathy, 
nephropathy and neuropathy. 
1.54 Macrovascular Complications 
In addition to the effect of diabetes on the small blood vessels, people with 
diabetes have a substantial predisposition to premature and accelerated disorder of the 
large blood vessels. The consequence of large vessel disease now contributes not only 
to significant reduction in the quality of life, but is also the most likely cause of death. 
Advances in the management and prevention of microvascular disorders means the 
impact of these complications, such as end stage renal failure, has been drastically 
reduced. However, the ravages of large vessel disease, particularly affecting the 
coronary, cerebral and peripheral circulation, continue unabated. 
The predominant large vessel disturbance in diabetes is that of atherosclerosis 
(hardening and obstruction of the arteries). This results in disorders in three main 
sites, legs, heart and head. Peripheral artery disease of the lower limb gives rise to a 
range of disorders. There is the problem of neuroischaemia in the foot, manifest by 
ulceration, claudation, pain and gangrene. Furthermore, ischaemia in the legs appears 
to be the prerogative of the diabetic patient, and often ends with the amputation of 
whole or part of the limb (Shaw, 1996). 
Although uncommon, premature coronary heart disease may present as young 
as the mid-twenties, and is certainly detected increasingly during the third and fourth 
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decades. Current estimates suggests that independent of other risk factors, all types of 
diabetes pose a 2-3 fold increase in risk for coronary heart disease, and for pre- 
menopausal women this maybe as high as a 4-5 fold increase in risk (Shaw, 1997). 
There would appear to be a hyperglycaemia threshold (7 mmol/1) for large vessel 
disease, with an increased linear risk the higher the mean blood glucose levels. 
However, it is unclear to what extent blood glucose levels are a primary factor 
contributing to susceptibility or a marker of other disturbed factors (Shaw, 1997). 
The diffuse effect of diabetes in the circulation is also manifest by greatly 
increased cerebrovascular disease. Again, independent of other risk factors, all types 
of diabetes increase the risk for cereborvascular accidents by 2-3 fold (Yudkin et al., 
1996). The most common early manifestation of cerebrovascular problems is that of 
transient ischaemic attack, with sudden development of weakness or sensory change 
and temporary disruption to vision. Diabetes may also lead to the more insidious 
development of dementia, due to progressive reduction in blood flow. Although there 
is some evidence these disorders are associated with higher elevated blood glucose 
levels, the role of hyperglycaemia in their development is as yet unclear, and remains 
to be clarified (Shaw, 1997). 
1.6 Adolescence and Diabetes 
Considering the diverse impact of diabetes across the individual's life, and the 
risk of complications in middle to late adulthood, the question arises as to why 
research should focus on adolescents with diabetes. 
Adolescence is a time of rapid growth and development in all areas of life. It 
is a time of continued cognitive development, enabling young people to think in 
increasingly abstract ways (Coleman & Hendry 1990). At the same time, adolescents 
are beginning to use more coping strategies that instead of problem solving are 
targeted at their emotional response to stresses (Sieffge-Krenke, 1993). Issues about 
future employment and higher education opportunities become important as teenagers 
attempt to establish their identity and lifestyle, and quite early on have to make 
choices that will affect their long term career aspirations. This may include 
experimentation with and uptake of a range of "unhealthy behaviours" such as 
smoking, use of illicit drugs and excessive alcohol consumption (Heaven, 1997; 
Shucksmith & Hendry, 1998). Adolescence is also associated with a decline in levels 
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of physical activity as young people progress toward the predominantly sedentary 
lifestyle of adults. 
Adolescents spend increasing amounts of time away from home, and their 
leisure activities become increasingly less structured, with ever-diminishing levels of 
adult involvement or supervision (Hendry et al., 1992). It is during this period that we 
learn how to form and maintain friendships and close intimate relationships with our 
peers (Jackson & Rodriguez-Tome, 1993). In addition, the issues of peer pressure and 
the need to feel part of a group and conform to group norms reaches a peak during the 
adolescent years. With puberty comes the adjustment to a changing body and interest 
in sexual relationships. The timing of puberty can also have a substantial impact on 
adolescent development and behaviour, with particularly early or late puberty having 
markedly different effects on boys and girls (Silbersein & Kracke, 1993). As these 
developmental issues interact with the young person's ego, personality and familial 
environment, adolescence is a period associated with the emergence of mental health 
issues such as depression, suicide, delinquency and eating disorders (Coleman & 
Hendry 1990). 
There are also a number of issues specific to diabetes that impact on the 
young person. Firstly, with puberty comes continually fluctuating levels of pubertal 
hormones, and their subsequent effect on insulin resistance and blood glucose control 
(Amiel et al, 1986; Bloch et al., 1987). It is also during the adolescent years that the 
young person will learn to take responsibility for management, with the consequential 
diminution of parental responsibility (Allen et al., 1983, Ingersoll et al., 1986; 
Wysocki et al., 1992). Given the combination of changing responsibility, fluctuating 
levels of insulin resistance and experimentation with various health behaviours, it is 
not surprising that adolescence is consistently associated with lower metabolic control 
(Allen et al., 1992; Amiel et al., 1986; Palta., et al 1996) and poorer self-management 
than either childhood or adulthood (Anderson et al., 1997; Johnson et al 1986; 
Johnson et al., 1992; Morris et al., 1997). In addition, for those diagnosed in early 
childhood the early signs of diabetes complications may begin to emerge, posing 
another challenge to the adolescent's coping mechanisms (Court, 1997). 
In sum, adolescence is probably a critical period in the development of beliefs 
and lifestyles. The patterns established in adolescence may have an enduring effect on 
the health of people living with diabetes through their adult lives. 
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Chapter 2 
Literature Review 
In endeavouring to promote the health of adolescents with diabetes, the 
professionals responsible for providing diabetes care are becoming increasingly aware 
of the importance of psycho-social factors. Therefore, it is not surprising to note that 
there is a wealth of literature on the psychological aspects of paediatric chronic illness, 
and diabetes in particular. In order to review this literature, the determinants of three 
outcomes will be considered, the mental health of individuals (commonly referred to 
as adjustment, adaptation, well-being, or quality of life), the health behaviour of the 
person with diabetes (incorporating compliance, adherence, self-care and self- 
management), and the health status or metabolic control of diabetes. 
Although the initial period of adaptation to diabetes in the first few months 
after diagnosis is clearly important, and may predict long term outcomes, this 
literature will not be reviewed here. This is because rapid changes in emotional and 
cognitive adjustment, in conjunction with residual insulin secretion, which facilitates 
metabolic control over this initial 'honeymoon' period, make this an extremely 
difficult time in which to conduct research. As a result, the first year post-diagnosis is 
frequently excluded from studies in the psycho-social literature, and where it is 
included, this is usually because of the researchers' interest in the early stages of 
adoption. 
This review will briefly consider the role of diabetes-related knowledge and 
self-management skills before moving on to consider a relatively comprehensive 
range of psycho-social constructs. This review will move progressively from 
individual constructs, such as personality and beliefs, to increasingly interpersonal 
constructs, such as stress, and coping, before considering the role of familial, peer and 
professional support. After this review of the psycho-social constructs, there will be 
a critical examination of the nature of the outcome measures used in the research. 
Following this, overarching theoretical considerations will be discussed followed by 
an examination of other outstanding issues that have largely been ignored to date. 
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2.1 Knowledge and Skills 
It would seem natural to assume that knowledge of diabetes and its 
management, and competence in the accompanying injection, glucose monitoring and 
problem solving skills are an important determinant of a patient's self-management 
behaviour and control of their diabetes. A series of meta-analysis and reviews 
consistently demonstrate that knowledge is predictive of better self-care and control 
(Brown, 1988; Brown & Hedges, 1990; Brown, 1994; Nagasawa et al., 1990). 
However, the strength of the association is extremely variable and relatively modest, 
with standardised beta coefficients ranging from 0.14 to 0.41 (Brown, 1994; 
Nagasawa et al., 1990). One point to note is that the association between knowledge / 
skills and adherence is notably higher for adolescents than for adults, r =. 41 and r 
. 15 respectively (Nagasawa et al., 1990). Why this should be the case is unclear, but it 
would seem to warrant further investigation. 
Despite these results, it should be noted that some studies find an inverse 
relationship between knowledge and adherence/compliance (Ludvigsson, 1977; 
Hamburg & Inoff, 1982; Williams et al., 1967). Such results are usually attributed to 
individuals who are not meeting the expectations of the diabetes care team, and are 
therefore receiving education in an attempt to improve their health behaviour. That 
education and skills training may well succeed in making the individual more skilled 
and knowledgeable is not disputed, but this does not in itself guarantee changes in the 
individual's behaviour and control of their diabetes. 
This issue is frequently not considered. For example, some researchers have 
assumed that poor self-care may be the result of adolescents lacking the skills 
necessary to deal with the social consequences of managing their diabetes 
appropriately. This resulted in interventions geared at improving adolescents' 
social/stress management skills (Boardway et al., 1993; Gross et al., 1983; Kaplan et 
al., 1985; Mendez & Belendez, 1997). However, only one of these studies (Kaplan et 
al., 1985) had a significant impact on diabetes control. Although the lack of 
significant results in these studies may be attributable to a number of methodological 
factors, it may well be that social skills, or lack of, are not the issue. 
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Thomas and colleagues (1997) assessed the problem solving skills in social 
situations of adolescents with diabetes. Despite the fact that the young people could 
generate a range of solutions to the dilemmas posed, they deliberately chose less 
regimen adherent and more peer acceptable actions. This suggests that adolescents do 
not lack the social stress management skills necessary to manage their diabetes 
appropriately, they just chose not to use them. In an earlier intervention study, Kaplan 
and colleagues (1985) also highlighted this point. They found those young people 
with greatest social skill were actually in the poorest control of their diabetes. 
Therefore, although diabetes knowledge and self-management skills are necessary for 
good diabetes management, they are not sufficient. 
2.2 Personality 
Once it was established that there was not a "diabetes personality" (Johnson 
1980; La Greca & Spetter, 1992) researchers have to a large extent abandoned the 
examination of causal relations between personality and diabetes adherence, control 
and adjustment. The studies that have examined personality have provided equivocal 
results. Simonds and colleagues (1981) used the High School Personality 
Questionnaire and found no association between personality constructs and metabolic 
control or diabetes care and management. Steinhausen (1981) also assessed 
personality using the Hamburg Neuroticism and Extroversion Scale and the German 
version of the Children's Personality Questionnaire, and found those in poor 
metabolic control were significantly more extroverted than those in good metabolic 
control. It should be noted that this was the only marginally significant result (i. e. p 
<. 10) out of a possible 15. Using the Eysenck Personality questionnaire, Lane and 
colleagues (1988) also found extroversion to be related to metabolic control, with 
more extroverted individuals having worse control. The type A behaviour pattern has 
also been investigated, with one study finding it was not associated with metabolic 
control (Stabler et al., 1988), whilst a second study (Kager & Holden, 1992) reported 
it was associated with metabolic control. 
An alternative to personality, particularly in children and early adolescents, is 
the construct of temperament. This refers to a constitutional, biologically based 
construct that underlies an individual's characteristic behavioural style (Chess & 
Thomas, 1986; Goldsmith et al., 1987). Although extensively studied in general 
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child development, there have been very few studies using this construct among 
chronically ill children. One study has looked at the role of temperament in a sample 
of children and adolescents with diabetes (Weissberg-Benchel & Glasgow 1997). 
They found that children who had more negative moods were in better control, a 
resulted replicated in studies of children with diabetes (Garrison et al., 1990; Rovet & 
Ehrlich, 1988), whereas the other aspects of temperament showed no consistency 
across these studies. 
Looking at adjustment, different temperament dimensions may predict 
different outcome measures. Children reported to have lower activity levels and 
flexible behaviour styles were seen by their parents as having fewer behaviour 
problems and parental perceptions of social competence were associated with higher 
levels of persistence and lower levels of distractibility (Weissberg-Benchel & 
Glasgow 1997). However, one must question whether these results reflect the 
similarity in constructs and/or item overlap between temperament and adjustment 
measures, especially when both are assessed by parents. 
This lack of consistency is in stark contrast to research that has looked at the 
ego defence of children and adolescents with diabetes. Several studies have found 
that more mature ego development (impulse control, moral development, quality of 
interpersonal relations) is associated with better control of diabetes (Barglow et al., 
1983; Ryden et al., 1990; Jacobson et al., 1990) the last of these being a four year 
prospective longitudinal study. Additionally, more mature ego defences are 
associated with higher self-esteem (Jacobson et al., 1984). 
The confusing nature of these results may well be a result of the fact that 
personality is still undergoing development throughout adolescence (John et al., 1994; 
Robins et al., 1994). However, the results on ego defences do suggest a way forward. 
This combined with work showing personality types in adolescents (based on 
dimensions of ego resilience, ego control and the big five personality constructs) are 
stable across populations and related to a range of adjustment measures in adolescents 
(Robins et al., 1996) suggest this is clearly an area worth further investigation. One 
way to take this forward may well be to examine the constructs of conscientiousness. 
This construct would appear to be a common theme in this research, as its description 
overlaps with that of ego strength (dependability, trust, lack of impulsivity), is 
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associated with protective health behaviours (Friedman et al., 1995) and has recently 
been identified as key determinant of longevity (Friedman et al., 1995). 
2.3 Beliefs, Cognitions and Attitudes 
Much of what we do and say is determined by the way we conceptualise and 
perceive our environment. As such it would be rather surprising if our internal 
representations of ourselves and environment did not play a profound role in 
influencing our behaviour. As a result, psychology has generated a plethora of 
theories (e. g. health belief model, theory of reasoned action, protection motivation 
theory, self-efficacy theory etc. ) in an attempt to provide a coherent means by which 
to conceptualise our cognitions, and their effects on behaviour. 
However, the research on adolescent diabetes has rarely set out to test any of 
these social cognition models; instead they have tended to include a diverse range of 
constructs in their study protocols. Therefore, rather than evaluate the theories used by 
researchers, this review will group conceptually similar constructs to evaluate their 
utility in predicting health outcomes in adolescent diabetes. Constructs in three key 
areas will be considered: i) illness representations; these are constructs that refer to the 
individual's beliefs about diabetes, its cause, its consequences, its impact and its 
treatment; ii) self-referent beliefs; these refer to the individual's beliefs about 
themselves and the control they have over their life; and iii) strategy or outcome 
beliefs; which refer to beliefs about strategies and obstacles to managing diabetes, the 
consequences of these strategies and outcomes. 
2.31 Illness Representations 
Different conceptualisations or theories have been utilised to structure the way 
people think about their illness episodes. However, these are largely theoretically 
driven models, developed within a Westernised bio-medical view of health and 
illness. An alternative approach to illness representations is to look for consistencies 
in the lay person's conceptualisations of illness episodes, and use these lay models as a 
guide. Stemming from work in medical anthropology, the personal models of illness 
approach follows this line of reasoning. From a relatively atheoretical standpoint, 
researchers using a range of different methodologies have come to agree on five basic 
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dimensions to the way we think about illness, namely: the illness' identity and 
associated symptoms; its cause; the consequences of the illness; how long it will last; 
and treatment efficacy (Leventhal et al., 1984; Meyer et al., 1985; Lau et al., 1989). 
Using the personal models approach has the additional benefit that the constructs used 
by researchers not using this paradigm, can be readily transferred and interpreted 
within these five broad domains (Hampson, 1997). 
Although not explicitly measuring illness identity, some studies note that 
those adolescents who report more symptoms, have poorer control of their diabetes 
(Anderson et al., 1981; Barglow et al., 1983). Orr and colleagues (1983) found no 
relationship between symptoms and metabolic control, and in a further study 
symptoms were associated with prior but not concurrent control (Rothbaum et al., 
1992). The problem here is the direction of causality, as it would be expected that 
those in poor control of their diabetes with its extremes of blood glucose levels, are 
more likely to experience the symptoms that are associated with diabetes, compared to 
those who control their blood glucose within or close to the normal range. The other 
aspects of an illness's identity, such as what is wrong with them, what is insulin etc., 
are very much a part of diabetes education and as such would be subsumed into the 
area of diabetes knowledge. 
Causal beliefs or attributions have received little research attention, but a 
couple of studies have examined the individual's attributional style. Brown and 
colleagues (1991) found that children who tended to make more internal, stable and 
global attributions for negative events had better glycaemic control. The same group 
of researchers, looking at adjustment across three chronic illness groups, also report 
that a more pessimistic attributional style was associated with poorer self-rated 
adjustment, but only minimally with parent- or teacher-rated adjustment (Schoenherr 
et al., 1992). 
One personal model construct that has received more attention is that of the 
consequences of having diabetes. Brownlee-Duffeck and colleagues (1987) found 
that perceived severity of diabetes was predictive of metabolic control. Perceived 
susceptibility to complications was also associated with metabolic control, but in the 
wrong direction, i. e. the greater their perceived susceptibility to complications the 
worse their metabolic control. Neither severity nor susceptibility predicted self-care 
behaviour. Bond and colleagues (1992) combined severity and susceptibility to form 
16 
a threat belief. However, perceived threat of diabetes was not associated with 
glycaemic control, and with only 1 of 7 measures of patient self-care. Even when 
entered into a multiple regression, perceived threat was positively associated with 
control, the greater the perceived threat of diabetes, the worse the adolescents' control. 
Palardy and colleagues (1998) also assessed perceived severity and vulnerability, and 
found that perceived severity was associated with adherence, and in the predicted 
direction, whilst vulnerability was unrelated to adherence. Adding to the diversity of 
results in this area, Leung and colleagues (1997) found that their measure of perceived 
severity of diabetes was not associated with glycaemic control. 
It is difficult to draw any conclusions from these studies for, although they use 
conceptually similar labels, the measures they have used are not necessarily 
comparable, and lack a distinct history of psychometric development. One other 
problem for adolescents is that examining the concepts of severity and susceptibility 
requires looking ahead to the complications of diabetes, which they may have little 
experience or knowledge of. A more pertinent approach for adolescents may be to 
consider the short term consequence of diabetes. Parental ratings of the impact of 
diabetes was associated with adolescents' metabolic control in one study (Anderson et 
al., 1981), and adolescent ratings of impact were similarly associated with average 
control over the preceding year (Guttmann-Bauman et al., 1998). However, in an 
almost direct replication study, adolescents' rating of diabetes impact was not 
associated with concurrent glycaemic control (Grey et al., 1998). Another more 
immediate consequence of managing diabetes is the problem of severe 
hypoglycaemia. With the risk of coma or even death, it is not surprising that Green 
and colleagues (1990), in a replication of adult work, found that those adolescents 
who were more worried about hypoglycaemia had higher glycated haemoglobin. 
However, whether this is a function of self-management to avoid hypos, or the effects 
of increased anxiety has not been established. 
Perceived impact has also been associated with psychological adjustment 
(Grey et al., 1998). Furthermore, the degree of upset attributed to having diabetes has 
been associated with adjustment (Grey et al., 1998; Kovacs et al., 1990). Perceived 
severity has also been associated with increased depression (Leung et al., 1997), 
suggesting that the perceived consequences of diabetes may be more consistently 
related to adolescents' emotional adjustment. Beliefs about the effectiveness of 
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treatment have been identified as a key aspect of an individual's illness perceptions, 
but because these are more closely related to strategy beliefs, research using this 
construct will be considered, see Section 2.33. 
2.32 Self-Referent Beliefs 
Beliefs individuals hold about themselves and their abilities can be broadly 
categorised into three broad domains: value, capacity and control beliefs. Self-value 
beliefs, such as self-esteem and self-concept reflect the way individuals describe or 
perceive themselves. These beliefs are typically measured using value judgements, 
self-descriptions or self-discrepancy models. However, these are primarily considered 
as an indicator of adjustment, and as such the research on this topic will be considered 
later. 
Self-capacity beliefs refer to individuals' belief in their ability to perform a 
task and is similar to the concept of confidence. The construct widely used here is 
self-efficacy, which has been consistently related to adolescents' health behaviour 
(Littlefield et al 1992; McCaul et al., 1987; Palardy et al., 1998; Schlundt et al., 1996). 
Some studies have found an association between self-efficacy and measures of 
metabolic control (Grossman et al., 1987; Howells et al., 1997), whilst a further study 
(Hentinen & Kyengas, 1996) found that adolescents who perceived themselves to 
have the energy and willpower needed to manage their diabetes were in better control. 
However, as the relationship between self-efficacy and metabolic control is expected 
to be mediated by health behaviour, it is not surprising that a further study found no 
association between self-efficacy and metabolic control (Grey et al., 1998b). 
Furthermore, Grey and colleagues (1992) found that higher self-efficacy was 
associated with better quality of life, less depression and higher self-esteem. 
These studies are all cross-sectional and do not resolve the issue about the 
direction of causality. Although intervention studies have had a significant impact on 
self-efficacy (Boardway et al., 1993; Grey et al., 1998a) only in one of these was there 
also an improvement in control. Once again, it should be remembered that the effect 
on metabolic control would be expected to be mediated via self-care which these 
studies do not measure. As a next step, research needs to evaluate interventions 
designed to improve self-efficacy, and assess the effect on individuals' health 
behaviour and metabolic control, and not just the latter. 
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Control beliefs refer to individuals' perceptions of the control they have over 
their life and environment, and can be seen to reflect their beliefs in self- 
determination, karma or fate. The most commonly used construct in this area is locus 
of control, which was initially thought of as a continuum, with an internal locus at one 
end (self-determining) and an external locus at the other end (luck, no control). Using 
a general measure of locus of control, several studies reported that it was not 
associated with metabolic control (Band & Weisz, 1990; Evans & Hughes, 1987; 
Gross et al 1983; Grossman et al., 1987; Lermark et al., 1996; Liakopoulou et al., 
1992, Simonds et al., 1981). Hamburg and Inoff (1982) reported a significant 
association between locus of control and diabetes control in boys but not girls. 
Although Jacobson and colleagues found no initial association between locus of 
control and adherence (Jacobson et al., 1987,1990), the relationship was significant 
after controlling for the participants' age, with internality associated with better 
adherence. 
However, more recent developments in this area now consider locus of control 
along three distinct dimensions, with the external dimension split into the role of 
powerful others and chance factors, and indicated the need to measure control 
perceptions specific to the domain under investigation. In the light of these theoretical 
developments, researchers have used a health locus of control questionnaire with 
some success. Internality has been associated with metabolic control in two studies 
(Burn et al., 1986; Burroughs et al., 1993). However, two further studies failed to 
replicate these results, finding only the powerful-other scale was predictive of control 
(Gross et al., 1983; Weist et al., 1993). In a related study, Ingersoll and colleagues 
(1986) asked adolescents about diabetes specific control perceptions, and found this 
was related to self-care behaviour, in particular insulin adjustment, but not to 
metabolic control. 
In addition, using a general unidimensional measure of locus of control 
Jacobson and colleagues (1986) reported that internality was associated with better 
psychological adjustment in recently diagnosed children and adolescents. 
Furthermore, Band and Weisz (1990) using an unvalidated measure of perceived 
control, also reported greater perception of control was associated with better 
psychological adjustment. 
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The lack of a consistent relationship between perceived control and health 
outcomes is surprising considering the results using this construct in adults (Peyrot & 
McMurray 1985; Peyrot & Rubin 1994) However, it should be remembered that 
adolescence is a developmental period, where young people are being given increasing 
amounts of responsibility and independence. As such, their own behavioural 
responses are at times limited by adults, and this may be reflected in their control 
beliefs. More pragmatically though, the research in this area has almost exclusively 
relied on blood glucose control as its dependent variable, where behavioural measures 
are more relevant. Furthermore, this research has examined only linear associations, 
when it may be that more realistic beliefs are adaptive for promoting diabetes self-care 
and control. Believing that everything is under our control, or that everything is due 
to chance are self-evidently maladaptive beliefs. 
2.33 Strategy Beliefs 
Strategy beliefs, which incorporate outcome expectancies, relate to 
individuals' beliefs about the strategies they may adopt to manage their diabetes, their 
efficacy, consequences and outcomes. Traditionally, the research in this area has used 
two key constructs; benefits of and barriers to (or costs of) diabetes self-management. 
Although results with these constructs in relation to metabolic control have been 
contradictory (Bond et al., 1987; Brownlee-Duffeck et al., 1992), these constructs 
seem to show consistency in predicting self-care behaviour. The more barriers to 
adherence reported the poorer adolescents' self-care (Brownlee-Duffeck et al., 1992, 
Mc Caul et al., 1987; Palardy et al., 1998; Schafer et al., 1983), and the greater the 
ratio of benefits to barriers/costs, the better their self-care (Bond et al., 1987; McCaul 
et al., 1987). 
Although derived from lay representations of illness, treatment efficacy is also 
closely related to these constructs, particularly the benefits of adherence. Where 
adolescents' perception of the efficacy of the diabetes management regimen has been 
assessed, it has been consistently related to self-care behaviour. The more efficacious 
they think their treatment regimen is to prevent the complications of diabetes, the 
better their self-care (Bobrow et al., 1985; Palardy et al., 1998, Wing et al., 1985). 
Although the research on adolescents' beliefs has covered a broad spectrum of 
constructs, very few have attempted to test particular social cognition models. On top 
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of this lack of theoretical coherence, these studies are subject to a wealth of criticism. 
In essence, these studies are attempting to predict behaviour from cross-sectional 
assessment of beliefs. However, as Weinstein and colleagues recently pointed out 
(1998), these studies are actually conducting analyses that reflect individuals' accuracy 
of perceptions or cognitions, rather than testing any causal hypotheses. Furthermore, 
almost exclusively the research reviewed here failed to control for past behaviour, 
when this has been shown to be the most important predictor of current and future 
behaviour (Weinstein et al., 1998). So although this research has identified several 
key constructs, it provides no clues as to which of these are determining behaviour 
and which are determined by behaviour. Prospective designs are clearly indicated if 
the role of cognitions, beliefs and attitudes are to be considered as key determinants of 
self-care behaviour, metabolic control or well-being. 
2.4 Stress 
It has been postulated that stress may affect diabetes control either directly, 
through the stress hormones affecting blood glucose levels and insulin metabolism, or 
indirectly through stress leading to changes in self-care behaviour. A number of 
studies have examined the effects of stress on adolescents with diabetes. Several 
studies have found an association between stress and glycaemic control (Auslander et 
al., 1993; Balfour et al., 1993; Barglow et al., 1983; Chase & Jackson, 1981; Goldston 
et al., 1995; Hanson et al., 1987; Hanson et al., 1995; Kager & Holden, 1992; 
Nakumura & Kanematsu, 1994; Viner et al., 1996; Wysocki et al., 1992). Although a 
few studies have failed to replicate these results (Brand et al., 1986; Burroughs et al., 
1993; Delameter et al., 1987; Grey et al., 1991; Lawler et al., 1990; Niemcryk et al., 
1990; Smith et al., 1991), these have used relatively small sample sizes (i. e. under 40 
participants), (Burroughs et al 1993; Delameter et al., 1987; Lawler et al., 1990; Smith 
et al., 1991), or unvalidated measures (Grey et al., 1991). 
If it can be demonstrated that diabetic control is affected by stress in the 
young person's life, the mechanisms of influence needs addressing: is this a direct 
physiological effect or indirect via changes in self-care behaviour ? Although some 
studies have found an association between stress and frequency of blood glucose 
monitoring (Bennett-Murphy et al., 1997) as well as dietary disinhibition (Balfour et 
al., 1993), these associations were only significant using univariate analysis. Further 
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studies found no association between stress and adherence (Grey et al., 1991; Hanson 
et al., 1987 & 1995; Wysocki et al., 1992). However, when using structural equation 
modelling with a sample of 127 young people with diabetes, Hanson and colleagues 
(1995) found that stress was associated with adherence via its effect on family 
relations, although the effect size of this indirect pathway was much weaker than for 
the direct effect of stress on metabolic control. Further support for direct 
physiological effects comes from a study by Yasar and colleagues (1994). Using an 
exercise task, they found that this induced an increase in blood sugar levels in about a 
third of their sample of children and adolescents with IDDM. Moreover, this change 
in blood sugar levels correlated with changes in the blood norepinepherine and 
epinepherine levels, which are known to increase when experiencing psychological 
stress ( Lovallo, 1997). 
In their six year longitudinal analysis of 52 children and adolescents with 
diabetes, Goldston and colleagues (1995) found that the psychiatric diagnosis of "non- 
compliance with medical treatment" (based on DSM III criteria) was associated with 
life event scores, and both stress and non-compliance were associated with poor 
metabolic control. The substantial difference between this and other studies linking 
adherence and stress is the use of the number of days that an individual would meet a 
psychiatric diagnosis of non-compliance as the dependent variable. This represents 
the extreme bottom end of the range of self-care behaviour and suggests that there 
may be a floor effect in the relationship between stress and self-care, which would not 
be highlighted with the linear analysis used in the other studies in this area. 
Although it is not possible to experimentally manipulate the life stress 
experienced by young people with diabetes, an alternative approach is to try and 
change their stress management behaviours. Two studies have attempted to improve 
the stress management behaviours of adolescents (Boardway et al., 1993; Mendez & 
Belendex, 1997). Although both studies showed a significant improvement in daily 
hassles, especially those related to diabetes management, the interventions failed to 
impact significantly on either self-care or glycaemic control of participants. Although 
these negative results could well be a function of the small numbers involved (18 and 
37 respectively), these results could also be interpreted as providing further support 
for the direct effect of stress on metabolic control. Alternatively, with stress reactivity 
varying across individuals (Carteret al., 1985), these negative results may be a 
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function of the direct effect of stress being relevant to only a sub-group of patients. 
This is an issue which clearly needs resolving if the role of stress in diabetes control is 
to be illuminated. In addition to individual differences in reactivity, some evidence 
suggests that there may be substantial variation in the types of stressors people 
respond to. In particular, as a result of examining the influence of stress on the blood 
glucose readings of adolescents on summer camp, Hanson and Pichert (1986) noted 
that although minor stressors can influence blood glucose control, both positive and 
negative stress need to be assessed independently. 
The presented studies suggest that stress mainly affects blood glucose control 
through direct physiological mechanisms, although there may also be a small indirect 
effect on control via health behaviour. However, there are a couple of key problems 
with these studies that preclude any definitive conclusions. Firstly, if an effect is to be 
detected, then the time fame of measurement for stress, adherence and metabolic 
control must be convergent. Unfortunately, nearly all the studies in this area use 
measures of stress which utilises up to a year's time frame. These data are then 
correlated with glycosylated haemoglobin assay results, which estimate control over 
an 8-12 week period, or a measure of adherence measured using highly varying time 
frames as well. Clearly this lack of convergence in the time frame of instruments is 
problematic and needs resolving. 
One area of stress research where time frames do overlap is in relation to 
psychological adjustment. Where it has been measured, fewer life events have been 
found to be consistently associated with better psychological adjustment (Holmes et 
al., 1999; Lager & Holden, 1992; Smith et al., 1991; Wysokci et al., 1992). However, 
the number of studies in this area is limited, and this work needs replication before an 
association can be considered definitive. 
2.5 Coping 
Considering the view that people self-medicate with foods, alcohol, nicotine or 
other drugs in times of stress, the weak relationship between stress and self-care is 
surprising (Wdowik et al., 1997). One factor that may explain these results is 
consideration of individual differences such as coping style or personality type as a 
mediator or moderator of the impact of stress in the adolescent's life. 
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Several studies have documented the move from more problem-focused or 
primary coping in childhood to more emotion-focused in adolescents (Seiffe-Krenke, 
1998) with young people with diabetes being no different (Band, 1990; Band & 
Weisz, 1990; Grey et al., 1991; Hanson et al., 1989: Weist et al., 1993). This raises 
the question whether the decline in self-care seen in many adolescents is a function of 
their uptake of more emotion-focused coping strategies. Neither Kager and Holden 
(1992) nor Weist and colleagues (1991) found an association between coping style 
and blood glucose control. However, two further studies have found an association 
between coping strategies and control of diabetes (Delamater et al., 1987; Grey et al., 
1991). The conflicting nature of these results is not surprising, as any association 
between coping and control would be expected to be indirect via their self- 
management behaviour. 
Band and Wiesz (1990) found that more primary (vs secondary) or problem 
focused coping was associated with better adjustment, rated by their diabetes care 
professionals, indexed by better blood glucose results, metabolic control, adherence 
and co-operative attiude. These results are further supported by Hanson and 
colleagues (1989) who found that greater use of avoidance or ventilation coping 
strategies was predictive of poorer self-care. 
However, it is the interaction between stress and coping that is probably most 
important, and was examined in more detail by Nakumara and Kanematsu (1994). 
They found that more stressed adolescents were more likely to cope by using more 
ventilation, eating, avoiding home and praying. When looking at their self-care 
behaviour, it was these coping strategies in combination with high stress that were 
associated with poorer self-care. Similarly, when predicting diabetes control, it was 
those young people who had low stress and higher coping scores that had better 
control. 
Similar results have been found for the relationship between coping strategies 
and psychological adjustment, with more emotion-focused coping associated with 
worse adaptation (Band, 1990; Grey et al., 1991; Kager and Holden 1992). The 
research that has been conducted to date suggests that coping styles could play an 
important role in explaining the decline in self-care and metabolic control in 
adolescents. This is clearly an area requiring further work, but at present the data 
would suggest that trying to encourage young people to use a greater range of more 
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problem-focused coping strategies may be a useful means by which to help them live 
with and manage their diabetes. Indeed, using coping skills training had a significant 
impact on adolescents' metabolic control, quality of life and ability to cope with 
diabetes (Grey et al., 1998a). 
2.6 Social Support 
Burroughs and colleagues (1997) recently published a review on the social 
support research in adolescents with diabetes. However, despite their detailed 
analysis of papers in this area, there are problems with their review. Firstly, their 
review only addressed the links between social support, adherence and control of 
diabetes, and did not consider the research on social support and psychological 
outcomes in diabetes. They also failed to include a number of relevant studies that 
considered support provided by the family (e. g. Marteau et al., 1987 McElvey et al., 
1989; McEvley et al., 1993; Waller et al., 1986). Furthermore, they included a 
number of studies that did not measure peer support, but used measures of social 
competence, either parent- or child- rated, as a measure of social support. These are 
two distinct constructs, one relating to the individual's ability and one relating to the 
behaviour of the individual in the adolescent's social world. 
Therefore, rather than use this review as a starting point, the literature on the 
social environment of the young person with diabetes will be reviewed in three 
sections; the family environment, the wider peer group and environment, and lastly 
the role of the support provided by the diabetes care team. 
2.61 Family Environment 
The family environment can be considered to consist of two broad aspects; its 
objective composition, such as number, age and gender of siblings, including birth 
order, and its subjective social environment. With the changing nature of our society, 
parent-child relations can take on increasingly varied forms. Although the traditional 
family of the child living with their two biological parents is probably still the norm, 
there are increasing numbers of children in one-parent and reconstituted families. 
Some studies have reported that young people in non-traditional families have 
poorer diabetes control than children in traditional families (Auslander et al., 1990; 
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Overstreet et al., 1995). In a more detailed analysis of family composition, Marteau 
and colleagues (1987) found that it was only children not living with their biological 
parent mother who were in significantly worse metabolic control. In contrast Holmes 
and colleagues (1999) report no difference in adjustment between those in single 
versus two parent families. However, neither of these studies made attempts to match 
their comparison group. With changes in family composition arising from separation, 
divorce, bereavement and remarriage, all of which are accompanied by changes in 
finances, personal resources and the family environment, it is important at least to 
control for some of these factors. 
This was highlighted by Hanson and colleagues (1988) who compared 30 
traditional families with 30 matched father-absent families. Their analysis indicated 
that, although there were no differences between groups on metabolic control of 
diabetes, the father-absent adolescents with diabetes were more adherent to their 
treatment than the adolescents from the traditional families. Although not conclusive, 
this more methodologically rigorous study would suggest that it is probably not the 
actual family composition per se that is important, but the subjective elements of the 
family environment that are important when considering health in adolescents. 
Therefore, it is not surprising that the role of the family environment in 
supporting the young person with diabetes is probably the most extensively researched 
area on adolescent and childhood diabetes. However, researchers have utilised a wide 
variety of measures and constructs to describe the family environment. To provide a 
means of integrating the very disparate operationalisations used in the research, two 
dimensions that family researchers, reviewers and theorists have consistently 
identified will be used. The labels more usually used for these dimensions are family 
support and family control. Family support comprises behaviours which foster in an 
individual feelings of comfort and belonging, and that he or she is basically accepted 
and approved of as a person by the parents and family. Family control reflects an 
environment which directs the behaviour of an individual in a manner desirable to the 
parents, to the power base in the family (Foxcroft & Lowe, 1994). 
A number of studies report significant associations between family support 
and psychological adjustment (Hanson et al 1992; Holmes et al., 1999; Overstreet et 
al., 1995; Safyer et al., 1983; Wertileb et al 1986; Wysocki, 1993). However, two 
further studies found no evidence to support an association between family support 
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and adjustment (Varni et al., 1989; Hauser et al., 1985). There are a range of 
methodological differences between these two sets of studies, but the non-significant 
associations may just be a function of the much smaller samples used, a mean of 35 
compared to a mean sample size of 85 in the positive studies. This then may reflect 
the ability of the larger samples to detect a smaller effect size between support and 
adjustment. 
Drotar (1997) in his review of the family environment literature on paediatric 
chronic illness came to broadly the same conclusion, that although most studies found 
an association between support and adjustment, with better adjustment associated with 
more supportive families, this finding is by no means universal. On the control side 
the results are far more ambiguous, with some studies reporting a significant 
association between control and adjustment, suggesting a stronger control is 
associated with better adjustment (Hauser et al., 1985; Safyer et al., 1993; Wertileb et 
al., 1986) and two studies finding no evident association (Hanson et al., 1992; 
Wysocki et al., 1993). 
This ambiguity for associations between family control and adjustment is also 
matched when looking at metabolic control of diabetes. Although a number of studies 
find associations between family control and glycated haemoglobin (Burns et al., 
1986; Evans & Hughes, 1987; Gustafson et al., 1987; Hanson et al 1989; McKelvey et 
al., 1989; McKelvey et al., 1993; Waller et al 1986; Weist et al., 1993; Wysocki 
1993), this is fairly well matched by studies that fail to support such an association 
(Anderson et al 1981; Auslander et al., 1990; Auslander et al 1993; Burns et al 19861; 
Burroughs et al 1993; Gowers et al 1995; Hanson et al 1992; Jacobson et al 1994; 
Kovacs et al 1989; Liss et al., 1989; Miller-Johnson et al., 1994; Overstreet et al., 
1995; Schafer et al., 1983; Seiffge-Krenke, 1998). The longitudinal studies reported 
to date also find no association between family control and glycated haemoglobin 
(Auslander et al., 1990; Jacobson et al., 1994; Kovacs et al., 1989; Seiffge-Krenke, 
1998). 
These relatively negative results may be a function of the fact that family 
control would be expected to impact on diabetes control indirectly through self- 
1 This study has been cited as both reporting an association and not reporting an association, 
as they split their sample into two groups, 11- 13 years olds and 14-16 years old, and report 
results for each group separately and not amalgamated. 
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management behaviours. However, if adherence is used as the outcome measure, the 
pattern of results does not look noticeably different, with a couple of studies reporting 
a significant association (Hanson et al., 1992; Schafer et al 1983) and other studies 
reporting no association (Bennett-Murphy et al., 1997; Hauser et al., 1990; Miller- 
Johnson et al., 1994). In their four year longitudinal study, Hauser and colleagues 
(1990) do not find support for an association between family control and diabetes self- 
care. 
Although linear associations are not evident in these studies, this may be a 
result of the failure to consider the possibility of non-linear associations. Gustafsson 
and colleagues (1987) split their samples into those whose family were in the balanced 
range and those in the disturbed range of family functioning (either above or below 
the balance area). They found that participants from balanced families were in 
significantly better control of their diabetes than those in the disturbed range. This 
conception of balanced versus disturbed family functioning clearly needs further 
consideration, as it is more likely that the extreme ends of family functioning cause 
the problem, rather than looking for a continuum of family functioning that the 
parents and child need to move up, to improve diabetes self-care and control. 
Alternatively the lack of consistency in results may be a consequence of the 
lack of specificity in the measures of family control. Research that has looked at the 
degree of parental involvement in diabetes care has produced noticeably consistent 
results. The greater responsibility taken by the adolescent with diabetes, and the less 
parental involvement, the worse their control (Allen et al., 1983; Anderson et al., 
1997; Gowers et al., 1995; McKelvey et al 1993; Smith et al., 1991; Stevensen et al., 
1991; Waller et al., 1986; Wysocki et al., 1996). More detailed examination of parent 
and child perceptions of responsibility indicated that where no one was taking 
responsibility, the young person with diabetes was in worse diabetes control 
(Anderson et al., 1992). This handing over of responsibility needs not only to be 
negotiated and managed, but also needs to match the maturity of the individual and 
their ability to take responsibility (Ingersoll et al., 1986; Wysocki et al., 1996) 
Adding weight to the critical role of parental involvement is research on the 
problem of recurrent diabetic ketoacidosis. White and colleagues (1984) identified 
lack of parental involvement in diabetes care as a common problem in their sample of 
poorly controlled and recurrently re-admitted young patients. Furthermore, in 
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stepwise intervention programs, where each step involves increasing the degree of 
intervention imposed by the health care professional, (Chase et al., 1985; Golden et 
al., 1985), ensuring that someone within or outside the family takes responsibility for 
insulin administration is the key to resolving the problems of recurrent DKA. 
However, intervention studies (Anderson et al., 1989; Ryden et al., 1994) that had a 
significant impact on metabolic control included a focus on strategies for negotiating 
appropriate levels of parental involvement and adolescent responsibility for diabetes 
care. Therefore, although general measures of family control do not appear to be 
directly related to diabetes self-care and control, more specific aspects of this 
dimension seem critical if optimal self-management behaviour and control is to be 
obtained. 
Moving on to family support and health, the results initially look as bleak as 
they did for family control. Although several studies report significant associations 
between family support and glycated haemoglobin, with greater support associated 
with better control (Anderson et al., 1981; Auslander et al., 1990; Burroughs et al 
1993; Hanson et al., 1995; Hansson et al 1994; Jacobson et al 1994; Liss et al., 1998; 
Marteau et al., 1987; McKelvey et al., 1989; Miller-Johnson et al., 1994; Waller et al 
1986; Wysocki, 1993), there are an equally impressive number of studies failing to 
support this association (Bums et al., 1986; Evans & Hughes, 1987; Gowers et al 
1995; Gustafson et al., 1987; Hanson et al., 1992; Kovacs et al., 1989; McKelvey et 
al., 1993; Overstreet et al., 1995; Schafer et al., 1983; Seiffge-Krenke, 1998; Weist et 
al., 1993), with longitudinal studies also producing mixed results (Auslander et al., 
1990; Gustafson et al., 1987; Jacobson et al 1994; Kovacs et al., 1989; Seiffge- 
Krenke, 1998). 
Support may be related to diabetes control indirectly through self-care 
behaviour, as family support would appear to be relatively consistently related to self- 
care behaviour (Burroughs et al 1993; Hanson et a12., 1992; Hanson et al 1995; Hauser 
et al., 1990; Kyngas et al., 1998; La Greca et al., 1995; McCaul et al., 1987; Miller- 
Johnson et al., 1994; Palardy et al., 1998; Schafer et al 1983), with no identified 
studies failing to finding an association between some aspect of family support and 
2 It should be noted that Hanson and colleagues published a number of studies on family 
environment and self-care. However, many of these studies appear to be reporting on the 
same sample, so only the one reference has been cited here. 
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self-care behaviour. Liss and colleagues (1998) found that adolescents who had been 
admitted for DKA subsequent to diagnosis, came from less supportive family 
environments. The importance of family support for diabetes self-care is highlighted 
in the structural equation modelling of Hanson and colleagues (1995). Although 
family stress was directly associated with metabolic control, family relations affected 
diabetes control indirectly through its association with adherence. However, it should 
be noted that these studies have used a number of constructs to measure family 
support. Not all measures in any study show an association with self-care. Neither 
does any one sub-scale of support show consistent relations with self-care across 
studies. This suggests that family support is important in promoting self-care, but 
exactly which aspects remains to be resolved. 
Part of the problem may be the overwhelming use of tests of linear 
associations. In addition to looking for differences between balanced and extremes of 
family functioning (Gustafsson et al., 1987), studies that look at more detailed aspects 
of family functioning may prove more insightful for researchers. Conflict in the 
family is frequently cited as the key aspect of family support, but the literature is not 
consistent (Auslander et al., 1990; Weist et al., 1993). Even using the same measure 
and protocol, Miller-Johnson and colleagues (1994) found substantial differences in 
the role of conflict between adolescents cared for in private compared to public 
practices. For those cared for at a public hospital, they report significant associations 
between conflict and adherence, but for those cared for in private practice there was 
no association between conflict and self-care. 
Furthermore, although Hauser and colleagues (1990) found that initial levels 
of adherence were associated with conflict, changes in conflict were not associated 
with changes in adherence over the four years of the study. This may be a result of 
conflict over minor issues being common and even normative in adolescence 
(Coleman & Hendry, 1990; Noller & Callan 1991), with some commentators arguing 
that conflict in the family is essential for the development of young people's 
interpersonal skills (Grotevant & Copper, 1998; von der Lippe, 1998). However, 
extreme levels of conflict, or conflict that is unresolved is maladaptive. 
Therefore, communication and conflict resolution may be a more critical issue 
as highlighted by Bobrow and colleagues (1985), who examined the interaction 
between mothers and adolescent daughters with diabetes. They concluded that 
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adolescent girls who had adherence problems had interactions with their mothers that 
were "not conducive to opening up about deeper concerns" and that "good adherers 
and their mothers were judged to be lower on seemingly unresolved conflict". 
Alternatively, conflict within the family may act as a normative stressor (i. e. one that 
is experienced by most adolescents as part of negotiating independence from parents), 
or non-normative stressor in the context of family break-up, which acts to increase 
stress. As highlighted by Hanson and colleagues (1995), family stress would seem to 
have both a direct effect on diabetes control and influence adherence by affecting 
family relations. This also highlights the need for greater refinement in the 
operationalistion of constructs, with minor conflict, conflict resolution, and family 
stress clearly overlapping and influencing one another. 
When considering the research on family environment one issue that is 
frequently overlooked is consideration of who is completing the assessments. There 
are typically three common approaches taken to assess the family environment. 
Although observer ratings of families resolving a problem have been used, these are 
relatively infrequent in the diabetes literature. Questionnaires are by far the most 
common method, but should the respondent be the parents or the child ? Although 
both parties' perceptions and reporting will be biased, rarely is this issue considered. 
Future research either needs to be clear about the assumptions made with regard to the 
chosen informant, or to integrate the different perspectives in an attempt to capture the 
reality of the family environment. 
Despite the abundant research on the family environment very few definitive 
answers have been produced to guide interventions. However, two family 
intervention studies have reported a significant change in diabetes control, one as a 
result of family support groups and parental mimicking of diabetes (Satin et al., 1989) 
and one as a result of family therapy (Hansson et al., 1994 & Ryden et al., 19943). 
This intervention research is in a relatively early stage of development, with further 
research clearly needed to understand the process by which the family affects self-care 
behaviour, adjustment and diabetes control (Glasgow & Anderson 1995). 
2,62 Peer Support 
3 These two citations are different articles reporting on the same study 
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In a recent review of research on paediatric chronic illness, Glasgow and 
Anderson (1995) called for a number of conceptual issues to be addressed in future 
research. With the vast majority of research being conducted on the family, they 
"recommend that greater attention be paid to the social context" in which the 
adolescent lives. In particular, La Greca (1990,1992) noted the paucity of research on 
the role and influence of the adolescent's peer group at a time when friendships 
develop and peer influence becomes increasing important. Studies have shown that 
peers and friends are an important source of emotional support for adolescents with 
diabetes (La Greca et al., 1995; Meldman, 1987; Skinner et al., 1996). This research 
indicated that friends' support was related to adherence (La Greca et al., 1995) and 
metabolic control (Skinner et al., 1999), but this relationship did not remain after 
controlling for family support (La Greca et al., 1995). However, it is not just the 
supportive behaviour of adolescents that is important. Kyngas and colleagues (1998) 
reported that some adolescents have friends who seem to dominate their lives, with 
friends tempting them to break their treatment regimens, and making self-management 
difficult. Friends can be both supportive and unsupportive, and may serve to help with 
some aspects of the regimen and yet hinder others, (Skinner et al., 1999; Schlundt et 
al., 1994). 
La Greca and colleagues (1995) utilised a generic measure of adherence. 
However, research indicates that the degree to which individuals adhere to the 
different aspects of the diabetes regimen is largely unrelated (Glasgow, 1991; 
Johnson, 1994). Therefore by using a generic measure of adherence any relationships 
between peer support and specific aspects of self-management may have been 
obscured. The need to test relationships at a regimen specific level 
is further 
highlighted by Dunning (1995) who reported on a range of adolescents' self- 
management behaviours, and found that 66% reported skipping insulin 
injections to fit 
in socially. It is also important to consider the possibility of interactions 
between 
treatment regimens and the social environment. Skinner and colleagues (1999) 
found 
that whereas peer support was unrelated to metabolic control 
in those on two 
injections a day, peer support was closely related to metabolic control in those on 
four 
injections a day, where insulin injections play a much greater part of their life outside 
the home. 
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In addition to providing support for self management, the emotional support 
provided by friends is likely to be associated with well-being in adolescents with a 
chronic illness (La Greca, 1990). When looking at adjustment across several chronic 
conditions, it was the presence of both family and friend support that was predictive of 
better psychological outcomes (Wallander & Varni, 1989). In a sample of 34 
adolescents with diabetes Varni and colleagues (1989) found that lower peer support, 
but not family support, was associated with higher levels of both internalising and 
externalising behaviour problems. Furthermore, Meldman (1987) reports that many 
adolescent diabetics found that having diabetes made it difficult to be spontaneous and 
socially acceptable, expressing fears that at parties or restaurants, having to go and 
take an insulin injection may result in others thinking they were drug addicts. 
As well as having to deal with the social pressures associated with being part 
of a peer group, adolescent diabetics may be more sensitive to feeling different from 
their peers. Jacobson et al (1986) found that 55% of adolescent and newly diagnosed 
diabetics did not talk about their diabetes with their friends, and 35% thought that 
their friends would like them better if they did not have diabetes. Simonds et al 
(1981) and Bobrow et al (1985) also found that adolescent diabetics were sensitive to 
being different, and felt that they were treated differently because of their diabetes. 
Additionally, Meldman (1987), interviewing adolescent diabetics on a summer camp, 
found that young people were afraid of being identified as "freaks" or "weird" by their 
peers. 
The adolescent diabetic is aware of these pressures and states that peer support 
is important, "those who did not have it wanted it, and those who had it appreciated it" 
(Meldman 1987). Despite calls for more research in this area, peer support clearly 
remains an under-researched area in paediatric diabetes. 
2.63 Professional Support 
Repeated literature searching has succeeded in identifying only a few studies 
that focused on the role of the paediatric diabetes care team in supporting the young 
person with diabetes. Hanson and colleagues (1988) asked 96 adolescents and their 
parents to complete a questionnaire assessing their attitudes towards physicians and 
their care team across three areas; the personal qualities of the physician, the 
professional competence of the physician and the cost and convenience of health care. 
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They found that there was little intra-family agreement. Although paternal and 
maternal ratings were significantly correlated, the young patients of these physicians 
were more satisfied with the personal qualities of the physician than their parents, and 
the fathers were less satisfied with the cost and convenience of health care than 
mothers or adolescents. Following on from these differences, it was the adolescents' 
perception of their physician's personal qualities that were related to their adherence 
behaviour. In contrast, parental perceptions of the physician's professional 
competence were associated with adherence. In relation to metabolic control and 
hospitalisation rates, only the youths' perceptions seemed relevant, with greater 
professional competence associated with worse control, but fewer hospitalisations. 
Auslander and colleagues (1997) also examined mothers' satisfaction with their 
children's medical care. Again parental satisfaction was associated with the 
adolescents' reports of self-care, but not maternal reports of adolescent self-care. 
More recently Kyngas and colleagues (1998) asked adolescents about their 
perceptions of their physicians and nurses. Those adolescents who described their 
physicians and nurses as being more motivating in their actions were more likely to 
have optimal self-care. In comparison, those adolescents who described their nurses 
and physicians as more routine and negligent were more likely to have poor self-care. 
Although not the primary focus of the studies, a few other studies have 
considered patient-doctor relations. Burns and colleagues (1986) found that 
adolescents who reported worse relations with their medical care givers had worse 
glycated haemoglobin, but there was no association between control and the parents' 
reports of relations with medical care-givers. However, Bobrow and colleagues 
(1985) found no associations between how much adolescent girls liked their doctor, 
whether the doctor gave them enough time, or whether they thought the doctor 
encouraged questions and their adherence. Similarly, McCaul and colleagues (1987) 
found no association between adolescents' satisfaction with medical care and self care. 
With the dearth of research in this area, it is impossible to draw any 
conclusions from the work to date, especially considering the contradictory nature of 
the results. What research has been done has not contributed that much to the field, as 
it has primarily relied on satisfaction measures. As Golin and colleagues (1996) 
pointed out, satisfaction is a measure that is a combination of two constructs, 
expectations or demands the individual has of their care team, and their perceptions of 
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what care they actually receive. Before taking data collection forward in this area, 
researchers should take a step back and examine the content of diabetes care. Once 
the differing components, such as provision of knowledge, transferring of complex 
skills, provision of emotional support, supporting decision making of the care team's 
work are established, the quality and quantity of these facets can be assessed. 
Confounding patient expectations and perceptions of care received will only serve to 
distort the assessment of the care team work. With clinicians striving to optimise their 
effectiveness in the wake of the DCCT results, this is clearly an area that would 
benefit from a wealth of theoretical and empirical development. 
2.7 Well-Being, Adherence and Control 
The above review has considered the role of a range of psycho-social measures 
in determining three outcomes, metabolic control, self-management behaviours and 
adjustment. In interpreting these results to date, this review has examined a range of 
constructs and their relationship to mental health, health behaviour and health status. 
However, these outcome indices are themselves rarely critically considered as key 
factors in determining the results of studies. 
Firstly, there is a problem of construct definition itself. Although clinicians 
and researchers tend to agree on glycated haemoglobin as a gold standard for 
assessing metabolic control, they rarely consider the nature of this measure. As an 
aggregate of blood sugar levels over an extended period, 2-3 months, it cannot 
distinguish between patterns of blood glucose control. That is, an adolescent who 
controls his/her blood sugar levels within a narrow range and close to the range of the 
normal population (the desired outcome of diabetes management) can have the same 
indices of metabolic control, as an adolescent with widely fluctuating blood glucose 
levels, experiencing extremes of both hypo and hyperglycaemia (Johnson, 1994; 
Matthews, 1997). 
Assessments of young people's health behaviour have similar problems with 
construct definition. Most studies in this area have utilised measures of adherence or 
compliance. This approach is built on the assumption that each patient has a clear set 
of instructions to follow, and that they are all trying to follow the same guidelines. 
However, as commentators have pointed out (Glasgow, 1985; Johnson, 1992), it is 
almost impossible to determine what this treatment regimen is, as it is individualised, 
often vague and inherently flexible. Furthermore, patients may not recall what they 
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have been told, may misinterpret or not fully understand what they are told or be told 
conflicting, or at the least not consistent, messages by different members of the 
diabetes team (Hulka et al 1975; Page et al, 1981; Perrin & Perrin, 1983). 
Definitional issues become even more complex if the concept of adjustment or 
mental health is considered. This term incorporates a wide variety of constructs that 
include self-concept, self-esteem, self-competence, well-being, depression, anxiety, 
psychopathology, diabetes attitude, adjustment and quality of life to name but a few. 
Although these constructs are interwoven, and are each probably just different facets 
of the same polygon that is our psychological state, clinicians and researchers rarely 
consider the different nature of these constructs. In ignoring the theoretical 
distinctions between these constructs, let alone between different measures of the 
same construct, the systematic building of knowledge is made exponentially worse 
with the ever increasing number of constructs and measures used. At a basic level 
researchers rarely distinguish between emotions or feelings (anger, sadness, 
happiness) and thoughts (self-value, attitude to diabetes). These distinctions are 
critical if we are to help young people live with their diabetes and target our 
education, care or interventions appropriately. 
However, in addition to these definitional issues there is a substantial problem 
of time framing in these constructs. Metabolic control, usually glycated haemoglobin 
is an estimate of control over a 2-3 month period. Therefore, if we are to determine 
the impact of psychosocial variables on control we need to be sure that our measures 
are working on the same time period. However, measures of health behaviour are 
rarely time framed for a 2-3 month period, with the validated measures reflecting self- 
management behaviours over 24 hours (Freund et al., 1991; Johnson et al 1992), a 
week (Toobert & Glasgow, 1994) or just generally (Hanson et al., 1996). Indices of 
psychological adjustment rarely ask individuals to specify their feelings or thoughts 
over a particular time frame, and where they do this does not match onto the time 
frames of behavioural or physiological measures. 
Even if these conceptual issues are addressed, there are still the psychometric 
issues to resolved. Researchers frequently use unvalidated measures of adherence, 
developing their own measures for each study (Glasgow & Anderson 1995; Glasgow 
& Osteen, 1992 ). It is also common for studies to report on generic indices of health 
behaviour. However, research has repeatedly demonstrated that self-management 
36 
behaviour across aspects of the regimen, i. e. diet, monitoring, injecting and exercise, 
are not related, and there is also the question of little relationship between quality and 
quantity within regimen domains (Glasgow et al 1987,1989; Johnson et al., 
1986,1990; Orme & Binik, 1989). When measuring psychological adjustment 
researchers usually use validated measures, but much of this validation literature has 
failed to consider the fact that individuals with a chronic illness will experience a 
range of physical symptoms (Bradley, 1994). Therefore, inclusion of somatic items in 
scales measuring emotional experience, such as anxiety and depression, makes 
interpreting the validity of these findings problematic. Similar findings that discuss 
differences in self-concept, in particular body image, need to consider the fact that an 
altered image of one's body may well be an adaptive and realistic interpretation of 
events, and not a sign of poor psychological outcomes. Therefore, not only do 
researchers need to be careful in selecting their adjustment constructs on theoretical 
grounds, but they also need to consider the actual details of its content. 
After considering the evident theoretical and empirical problems in measuring 
outcomes in diabetes care, there is still the issue of their interelatedness. It would be 
expected that metabolic control would be influenced by self-management behaviour. 
However, it should be remembered that even if a patient does everything that is 
recommended by their diabetes care team, the relationship between health behaviour 
and metabolic control (assuming these are measured accurately) also depends on the 
efficacy of the recommendations in achieving the desired goal. There is also no basis 
on which to assume that the association between self-care behaviour and metabolic 
control will be linear (Johnson, 1994). Furthermore, a host of other factors, such as 
neuroendocrine secretions and changes in body mass and type which would be 
expected in puberty, will moderate the association between self-care behaviour and 
metabolic control. 
Therefore, it is not surprising that "researchers have failed to document 
consistent, clinically significant relationships between compliance and diabetes 
control in IDDM samples" (Johnson, 1990,1992,1994). However, despite the lack of 
a strong relationship, it is still reasonable to assume that improving diabetes self- 
management behaviours will have a positive impact on diabetes control (e. g. 
Anderson et al., 1989,1997; Elamin et al., 1993; Marrero et al., 1988). 
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Similarly research does not support a strong consistent relationship between 
psychological distress and metabolic control, but is sufficient to indicate that they are 
related (e. g. La Greca et al., 1995; Lernmark et al., 1999). Psychological adjustment 
and self-management are also related, with each influencing and being influenced by 
the other (La Greca & Spetter 1992), although again the strength of these associations 
is not strong. However, this does suggest that targeting factors that will affect at least 
two of these outcomes will probably maximise the impact of any intervention and care 
that is given, and should possibly be seen as a focus for future interventions. 
2.8 Theoretical Issues 
Despite the wealth of research into adolescents with diabetes, the theoretical 
input into this research has been extremely limited. Although researchers have 
focused predominantly on the role of the family environment, "few theoretical models 
have been offered that describe how family interactions support or interfere with the 
child's adaptation to the demands of diabetes treatment" (Glasgow & Anderson 1995). 
This lack of theoretical input goes beyond the family context. There has been no 
attempt to consider any developmental issues in the research on the adolescent health 
beliefs, cognitions or attitudes. For a belief to influence behaviour the individual 
needs to be taking responsibility for that behaviour. With adolescents' diabetes 
management this cannot be assumed, a fact that is not mentioned in the social 
cognition studies. Further, as adolescents are learning to take responsibility for their 
own diabetes management this period may be a time of development and change in 
their beliefs, again a consideration that is frequently overlooked. 
In addition, with the possible exception of personality/ego development, 
research to date has almost exclusively ignored general theories of adolescent 
development, such as Focal Theory (Coleman, 1980) or Identity Development 
(Erickson 1968; Marcia 1980). These may prove insightful in understanding the 
decline in metabolic control seen in adolescence, especially if these theories were tied 
together with key developmental changes seen in adolescence, such as the timing of 
puberty, cognitive development, changes in moral reasoning, group affiliation, 
formation of romantic attachments, end of compulsory schooling, unemployment and 
employment. These changes and their possible impact on the young person's 
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management of, and adjustment to, their diabetes has rarely been considered. 
Although some studies have included measures of Tanner stage development, in an 
attempt to control for the hormonal effects of puberty, studies have yet to consider the 
effect of timing of puberty, particularly early development in girls and late 
development in boys, which have been frequently associated with poorer health 
outcomes in the general population (Silbersein & Knacke, 1993). 
This lack of theoretical cohesion has resulted in largely separate domains of 
research that focus on either the social cognition-based models or those on the family 
environment. Where researchers have examined both the family environment and 
social cognition variables, this has not been accompanied by attempts to integrate 
theory. Those models that are present in the paediatric literature (e. g. Thompson, 
1985; Varni & Wallander, 1988) have rarely been utilised in diabetes research. 
However, there is a certain degree of overlap amongst these models, particularly 
within the hypotheses of stress processing and coping, and integrating them may 
prove to be the most expedient way forward. One problem though, with testing these 
models, is the vast array of constructs that need to incorporated, and so these models 
need to be broken down into their constituent processes, to enable researchers to 
systematically test and develop a coherent model. 
Reviewing this literature has also highlighted a number of questions that 
researchers have as yet to consider. The first of these is the timing of diabetes onset. 
When considering the population of adolescents with diabetes, there is huge variance 
in the duration of diabetes, with some having never known anything but diabetes as 
part of their life, whilst others are diagnosed in their middle to late teens. Some 
limited research suggests that earlier diagnosis of diabetes may be a risk factor for 
recurrent readmissions to hospital during adolescence (Herskowitz et al., 1995; 
Kovacs et al., 1995). However, little research has explored this issue or the 
differential impact of timing of diabetes onset on outcomes in later life. Studies 
frequently control for disease duration in their analysis, but do not explore the 
mechanism by which disease duration may be influencing these outcomes. 
A further point that should be considered here is the age range of samples. 
Although some studies do limit their sample to adolescents, it is more common for 
samples to range from 6 or 8 years up to 16 or 18 years. Researchers rarely report 
different analyses for different age groups. Age would not be expected to have a 
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linear association with the variables of interest. Rather, at different stages of 
development, different patterns of association could be expected. This questions the 
validity of the conclusions drawn from any studies using wide age ranges, as their 
results may reflect an amalgamated pattern of associations that does not represent the 
real situation either for children or adolescents. 
Further consideration of demographic issues poses additional obstacles to 
generalising from these results. In particular two issues are very evident; the socio- 
economic status and ethnicity of participants. As Glasgow and Anderson (1995) have 
already noted, few researchers in this field publish data on recruitment rates and 
subsequent bias, but it seems reasonable to conclude that there is a bias towards white 
middle class families. Furthermore, the vast majority of studies have been conducted 
in North America, further limiting the generalisability of studies. Finally, there is the 
issue of co-morbidity, especially with concurrent additional chronic illness. Nearly 
every study reported here excluded individuals with concurrent chronic illness, or did 
not even raise the question. With significant numbers of individuals with diabetes 
also suffering from a range of other chronic illnesses (e. g. asthma, coeliacs disease, 
cystic fibrosis), there is a good argument for excluding these individuals from analyses 
predicting metabolic control, due to possible impact of medication and illness 
affecting glucose metabolism. However, the argument for excluding them from 
analyses attempting to predict self-care or emotional health is less clear, and this 
exclusion severely limits the applicability of research to clinical populations. 
Another diabetes parameter that has been ignored is that of the injection 
regimen, and how this may interact with psychological constructs in determining 
health outcomes. Some studies suggest that changing injection regimens can help to 
improve control in those with poorly controlled diabetes (Chase et al 1985; Golden et 
al, 1985). More recently, one study, all be it with a relatively small sample, suggested 
there may be a strong interaction between psychosocial variables and injection 
regimen. The possibility of interactions between management demands and 
psychosocial factors would seem to make intuitive sense, but again this is an issue as 
yet ignored in the literature. 
However, this failure to utilise theory to drive forward research does have 
some advantages. Instead of progress being driven by armchair theorising, there is 
now an abundance of data that needs to be assimilated to guide theoretical 
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development. This review has only considered the relations between predictor 
constructs and diabetes outcome. This is a reflection of most of the research to date, 
and the analyses undertaken. This does not help with the building of theoretical 
models, for which the interrelation between constructs needs to be explored. In 
summary, although little theory has guided a systematic building of knowledge in this 
field to date, the growth in adolescent developmental research and theorising and the 
mass of knowledge already gained in this field to date, should provide paediatric 
psychologists with an ideal opportunity to take this field forward. 
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Chapter 3 
Longitudinal Study 
3.1 Introduction 
The literature review presented in the previous chapter, has identified a 
number of potentially fruitful areas for future research. This poses the problem of 
which of these issues should be addressed with the limited research resources 
available to those active in paediatric diabetes research. In answer to this, in a recent 
review of the general paediatric psychology literature, Glasgow and Anderson (1995) 
recommend that greater attention be paid to the social context in which the adolescent 
lives. This echoes earlier commentaries that noted, despite the growth of 
developmental research and theorising on adolescents' social worlds, a paucity of 
research on the role of peers and friends in supporting adolescents with chronic illness 
(La Greca 1990,1992). 
Erikson (1968) and Newman and Newman (1976) have maintained that peer 
group affiliations are essential for healthy identity development in adolescence. 
Doucan and Adelson (1966) saw the peer group as a confirming experience for 
adolescents in their transition to a new identity, with close friends being seen as 
particularly important (Hendry et al., 1992). Friends are not important just for identity 
development, but also for the development of social skills and social support 
(Coleman & Hendry, 1990; Hendry et al., 1992). In adolescence, peers are seen as 
second only to parents in terms of the emotional support they provide (Furnham & 
Gavin 1989; Cauce et al., 1990), with this role taking on increasing prominence over 
the adolescent years (Berndt, 1992; Furnham & Gavin, 1989). However, to gain all 
these benefits from peers and friends, the young person must also conform to the peer 
group in such matters as attitude, appearance and behaviour (Coleman & Hendry, 
1990; Hendry et al., 1992). 
This general developmental literature is supported by several pieces of 
anecdotal research that suggest peers may play an important part in influencing the 
self-care of young people with diabetes. Firstly, investigators have noted that 
adolescents in poor metabolic control have noticeable social difficulties (Koski et al., 
1976; Lane et al., 1988; Orr et al., 1983; Simonds, 1977). Further support for the 
influence of peers and friends was reported by La Greca and Hanna (1983), with 
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adolescents reporting a large number of social barriers for daily management tasks, in 
particular dietary adherence and glucose testing (Schlundt et al., 1994). Furthermore, 
Meldman (1987) reported that many adolescents found having diabetes made it 
difficult to be spontaneous and sociable. 
As well as having to deal with the social pressures associated with being part 
of a peer group, adolescents with diabetes may be more sensitive to feeling different 
from their peers. Jacobson and colleagues (1986) reported that 55% of adolescents did 
not talk about diabetes with their friends, and 35% thought that their friends would 
like them better if they did not have diabetes. Two more studies found that 
adolescents were sensitive to being different, and felt that they were treated differently 
because of their diabetes (Bobrow et al., 1985; Simonds et al., 1981). Additionally, 
Meldman (1987), interviewing adolescents on a summer camp, found young people 
were afraid of being identified as "freaks" or "weird" by their peers. Adolescents are 
aware of these pressures and state that peer support is important, "those who did not 
have it wanted it, and those who had it appreciated it" (Meldman 1987). 
To explore the role of peers in supporting adolescents, La Greca and 
colleagues (1995) developed the Diabetes Social Support Interview to ask young 
people about the way their family and friends supported them in their daily 
management of their diabetes. They reported that peers provide some companionship 
and tangible support, but more importantly peers were the major source of emotional 
support (that is, helping the adolescents to feel accepted and showing sensitivity to 
their needs), more so than the family. Although both family and peer support were 
associated with self-care, the relationship with peer support was no longer significant 
when family support was controlled for. Although these results imply that family 
support may be of more importance that peer support, a number of other factors may 
account for these results. 
Firstly, La Greca and colleagues (1995) did not take into account the negative 
side of peer affiliation. General developmental research is consistent in finding that 
peers exert both positive and negative influences on the adolescent (Brown, 1982; 
Clasen & Brown, 1985; Sieffe-Krenke, 1998; Urberg et al., 1990). Even within 
friendships, there are both positive and negative effects to be considered (Berndt, 
1992; Berndt & Keefe, 1995). 
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Another issue is the possible interaction between gender and peer influence. 
La Greca and colleagues (1995) found that teenage girls reported more diabetes- 
specific support from friends than teenage boys. Furthermore, adolescent girls 
consistently report having more intimate same sex relationships than boys (Hendry et 
al., 1992; Berndt, 1992). Added to this, is research on peer pressure, which also 
suggests the presence of gender differences, in either the direction, amount and 
susceptibility to peer pressure (Collins & Thomas, 1972; Costanzo & Shaw, 1966; 
Landsbaum & Willis, 1971; Urberg & Robbins, 1981; Britain, 1963; Hendry et al., 
1992; Brown, 1982; Berndt, 1979; Brown et al., 1986; Clasen & Brown, 1985). 
La Greca and colleagues (1995) also utilised a generic measure of adherence. 
However, research indicates that the degree to which individuals adhere to the 
different aspects of the diabetes regimen is largely unrelated (Glasgow, 1991; 
Johnson, 1994). Therefore by using a generic measure of adherence any relationships 
between peer support and specific aspects of self-management may have been 
obscured. Moreover, as friends can be both supportive and unsupportive, they may 
serve to help with some aspects of the regimen and yet hinder others (Skinner et al., 
1996; Schlundt et al., 1994), again highlighting the need to test relationships at a 
regimen-specific level. A final consideration is the treatment regimen of the 
individual (Skinner et al., 1999). More intensive treatment regimens will expose the 
individual's self-care behaviour to a greater variety of social pressures. 
In addition to providing support for self-management, the emotional support 
provided by friends is likely to be associated with well-being in adolescents with a 
chronic illness (La Greca, 1990). In a sample of 34 adolescents with diabetes, Varni 
and colleagues (1989) found that lower peer support, but not family support, was 
associated with higher levels of both internalising and externalising behaviour 
problems. When looking at adjustment across several chronic conditions it did not 
appear that high support from only family or friends was associated with better 
adjustment (Wallander & Varni, 1989). It was the presence of both family and friend 
support that was predictive of better psychological outcomes. 
Despite this initial research it is clear that we know little about the role peers 
and friends play in supporting or hindering adolescents as they strive to manage and 
live with their diabetes. Considering the importance of these influences on general 
development in this period, this area warrants further investigation. However, as 
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highlighted by previous research, peer support should not be considered in isolation 
from that provided by the family (La Greca et al., 1995). Similarly it can be argued 
that the role of family support should not be considered in isolation from the support 
provided by friends (Varni & Wallander, 1989). 
When exploring the role of social support rather than just testing for 
associations between support and diabetes outcomes, it is essential that research also 
seeks to understand the process by which support influences self-care and well-being 
(Drotar, 1997; Glasgow & Anderson, 1995). In this context it has been postulated that 
the social environment (peers, siblings, parents) may act to influence the individual's 
illness and health beliefs, and that it is these beliefs that determine our behavioural 
and emotional response (Glasgow et al., 1995; Kazak et al., 1995; Lau et al., 1990; 
Leventhal et al., 1992; Seiffge-Krenke et al., 1993). There are at least several 
mechanisms by which an individual's social encounters may influence an adolescent's 
health beliefs. There are the more overt mechanisms of direct education or coaching 
by parents and health care professionals. Alongside this is the modelling and 
reinforcement behaviour of the parents, media and health care professionals. There is 
also the impact of acceptance and support of self-management behaviours from peers 
and friends as individuals attempt to live with their diabetes. These mechanisms may 
all be in harmony, or may be in direct opposition to each other, providing the young 
person with complex social and cognitive dilemmas. 
If family and peers influence the illness cognitions of the individual with 
diabetes, then the question arises as to which cognitions may be the key mediators of 
this relationship. Research in adults suggests that perceived treatment efficacy and 
perceived consequences of diabetes are consistent predictors of self-care behaviour. 
Using the Personal Models of Diabetes Interview, treatment efficacy and perceived 
seriousness were predictive of self-care both cross-sectionally and prospectively 
(Hampson et al., 1990; Hampson et al., 1995). Using a brief questionnaire on a 
sample of over 2,000 participants, personal model beliefs about treatment 
effectiveness and perceived seriousness of diabetes proved to be a better predictor of 
self-management behaviours than barriers to adherence (Glasgow et al., 1997). In 
addition, perceived threat of diabetes, a combination of severity and susceptibility to 
complications, was predictive of depression in adults with diabetes (Connell et al., 
1994). 
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In adolescents, the importance of perceived treatment efficacy has also been 
supported in two cross-sectional studies (Bobrow et al., 1985; Palardy et al., 1998). 
Adolescents' perceptions of the consequences of having diabetes, whether short or 
long term, have generated conflicting results (see Chapter 2) in relation to self-care 
and metabolic control, but have been implicated as a potentially important predictor of 
emotional well-being (Grey e al., 1998; Leung et al., 1997). 
As well as possibly mediating the effect of family and peer support, these 
cognitions may also mediate the association between demographic variables and 
outcome measures. Girls are reported to have poorer metabolic control than boys, but 
this has been at least partially attributed to the fact that girls have generally poorer 
emotional well-being than boys (La Greca et al., 1995; Lernmark et al 1999). In 
adults, perceived consequences of diabetes partially mediated the association between 
demographics and emotional well-being (Connell et al, 1994) and associations have 
been reported between illness representations and demographics, and between 
demographics and self-care (Glasgow et al., 1997; Hampson et al., 1995). However, 
the possible mediating role of personal illness models was not explored, and is an 
issue that clearly warrants further examination. 
Therefore, it was decided to undertake a study to examine 
i) the relative contribution of family and peer support in promoting self care, 
emotional well-being, and subsequent metabolic control in adolescents with diabetes; 
ii) the utility of personal illness models, specifically perceived consequences of 
having diabetes and perceived treatment efficacy, in influencing self-care, emotional 
well-being and subsequent metabolic control; 
iii) whether personal illness models, specifically beliefs about the efficacy of 
treatment and the consequences of diabetes, mediate the relationship between 
demographic indices and emotional well-being, self-care and subsequent metabolic 
control; 
iv) Whether personal illness models mediate the association between family and peer 
support and adolescents' self-care, emotional well-being and subsequent metabolic 
control. 
3.2 Method 
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3.21 Design 
When predicting health behaviour, whether preventive or responsive, it is 
widely recognised that the best predictor of current, or future behaviour, is past 
behaviour (Weinstein et al 1998). Although cross-sectional studies can be used to 
measure current health behaviour and predict future behavioural intentions, research 
consistently shows that intentions are not robust predictors of actual behaviour 
(Norman & Conner, 1996). Therefore, it essential that studies control for the effects 
of past behaviour in attempting to predict current and future behaviour. 
Another drawback of cross-sectional studies is that the data obtained severely 
limit the causal inferences that can be made. As highlighted a number of times in 
Chapter 2, for many of the psychosocial constructs used to date, the issue of causal 
direction is largely unaddressed. For instance, although self-efficacy has been 
consistently associated with diabetes self-care, it has yet to established whether this is 
because having a belief in your own capacities determines your behaviour, or whether 
you believe in your own capacity because you have performed the behaviour. 
Therefore, it is not clear whether researchers are exploring causal processes, or getting 
participants to report accurately on the current level of risk, for their current lifestyle. 
As a consequence, it is not surprising that recent reviewers have been critical of the 
continued use of cross-sectional studies in paediatric psychology (Drotar, 1997; 
Glasgow & Anderson, 1995). 
Therefore, if any causal mechanisms are to be tested and past behaviour to be 
controlled for, a longitudinal study is the most appropriate methodology. However, 
one problem with this approach is that, when no intervention is taking place, large 
time scales are required, with the associated resource implications, if significant 
changes in individuals' beliefs, social environment and lifestyle are going to be 
evident and causal mechanisms explored. However, adolescence is widely recognised 
as a time of rapid growth, change and development (Coleman & Hendry 1990; Hendry 
et al., 1990; Nielsen, 1996), and for those with diabetes the transition towards a more 
peer-oriented social world and increasing levels of diabetes management 
responsibility may be particularly important. This suggests that meaningful changes 
in cognitions, social environment, emotional well-being and self-care could occur in a 
relatively short period (six months to a year) overcoming one of the main difficulties 
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of conducting a longitudinal study. In addition, using a longitudinal study optimises 
the utility of the data gained from a relatively small, clinical population. 
However, conducting a longitudinal study makes the selection of measures 
even more critical, if the additional investment is not to be wasted. With a primary 
focus on the role of social support, two issues are particularly important to address: 
the type of support and specificity of support. It has been postulated that there are at 
least two broad types of support; emotional and instrumental (Lazarus & Folkman, 
1991). Emotional support refers to acceptance, empathy and understanding of 
individuals, and, as such, is not focused on specific problems and operates at a more 
general level. Instrumental support refers to more problem-focused behaviour such as 
giving advice, tangible behaviours designed to help the individual manage or cope. 
As such, this is a more specific behavioural process, and should be measured at a 
more proximal level. Family and friends have been implicated in giving different 
types of support, the family being more mixed-support providers whereas peers and 
friends are predominantly key providers of emotional support (Cauce et al., 1990; La 
Greca et al 1995). Therefore, both types of support needs to be assessed from both 
provider groups, family and friends, if the issue of type and specificity of support is to 
be resolved. 
3.22 Participants 
Young people with type 1 diabetes were eligible to participate in the study if 
they were between 12 and 18 years of age, had been diagnosed with type 1 diabetes 
for at least one year (to control for the impact of initial adaptation), and were able to 
complete the questionnaire unaided. The decision about whether an individual would 
meet these criteria was taken by the diabetes nurse specialist prior to the individual 
being approached. 
After obtaining ethic approval for the study from the Local Research Ethics 
Committees from each of the four participating National Health Service Trusts in the 
South of England, the sample was recruited from consultant lists. In two trusts, all 
patients under 18 years of age were under the care of the paediatricians and were 
recruited from the paediatric outpatient clinics. In the other two trusts paediatricians 
transferred young people to the adult service at 16 years of age. Therefore, in these 
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trusts as well as recruiting from paediatrician outpatient clinics, 'young adult' out- 
patient clinics were also used. 
3.23 Procedure 
For the paediatric clinics, each week's list was reviewed the week prior to the 
actual clinic taking place. The researcher identified all eligible participants from their 
date of birth on the clinic list. The diabetes nurse specialist then reviewed the list to 
ensure all those identified met the eligibility criteria. Having identified those eligible, 
the clinic clerk provided the addresses of the individuals to the researcher, which were 
written direct onto the envelopes with no record being kept. A letter was then posted 
to those identified, introducing the project and informing them that they would be 
offered the opportunity to participate at their next scheduled out-patient appointment. 
At the out-patient clinic, the clerk identified the eligible participants to the 
researcher. The researcher then waited until the adolescent had finished booking in 
and completing basic monitoring procedures (weight, height, blood test) before 
approaching them. In some cases, due to short waiting times at the start of the clinic 
or too many prospective participants, the young people were not approached until after 
their consultation with the medical staff. After introducing himself the researcher 
checked that the introductory letter had been received, and then reviewed the aims of 
the study, what it would involve and asked if the young person and parents had any 
questions. If they had not received a letter, they were given a copy, and then given 10- 
15 minutes to read it through, before reviewing it with them. 
Once all their questions had been answered they were then asked if they would 
be willing to participate, and it was emphasised that their care team would not know 
who was or was not participating in the study. Those individuals who agreed to 
participate, and parents of all those under 16 years of age, then completed a consent 
form (see Appendix I) and demographic details were taken. The consent form was 
split into two sections, the first giving consent for the participant's name and address 
to be held by the researcher to enable follow-up. The second half concerned giving 
permission for the researcher to have access to the medical records of the participant, 
to collect data on metabolic control at the end of the follow-up period. 
After briefly going over the instructions for completing the booklet, and 
checking these were understood, participants were then asked to complete the booklet 
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in their own time and return it in the stamped addressed envelope provided. They 
were instructed to try to complete the questionnaire in one go, that they should try and 
complete the whole booklet over a maximum of one week. 
At each paediatric outpatient clinic, recruitment lasted four months. This time 
period ensured that all the eligible patients at that hospital would have the opportunity 
to participate because the scheduled outpatient appointments were typically every 
three months. At the adult clinics, only those days when prospective participants had 
scheduled appointment were attended. If they did not attend the clinic, due to 
resource limitations, no attempt was made to attend any rescheduled appointments if it 
was rescheduled outside the recruitment period in that hospital. 
For those eligible participants attending adult clinics the recruitment procedure 
was the same, except that all eligible participants were identified by the nurse 
specialists. Having identified those who met the criteria, their next scheduled 
outpatient appointment was ascertained, and an introductory letter was sent one week 
before their scheduled appointment. 
Those young people who completed the first questionnaire received a thank- 
you letter three months after they were initially recruited. Thereafter, they received a 
follow-up questionnaire, with prepaid envelope for returning it, six months and one 
year after their initial recruitment. Further thank-you letters were sent after each 
booklet was returned. If the questionnaire was not returned within three weeks they 
were sent a reminder letter, with a reply slip and stamped addressed envelope giving 
them the option to withdraw from the study if they wished. If they failed to return a 
questionnaire, but did not withdraw from the study, they were sent the next 
questionnaire booklet. 
Figure 3.1 Time Frame for Recruiting and Follow-Up 
Task Timing 
Introductory Letter -I week 
Recruitment Baseline 
Reminder Letter 1 Month 
Thankyou Letter 3 Months 
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First Follow-Up 6 Months 
Reminder Letter 7 Months 
Thankyou Letter 9 Months 
Second Follow-Up 12 Months 
Reminder Letter 13 Months 
Thankyou Letter 14 Months 
3.24 Measures 
All the booklets followed the same format and order of questionnaire 
presentation, starting with the two outcome measures, well-being and self- 
management, followed by the measures of general social support, personal models of 
diabetes, and finally diabetes specific support measures (see Appendix II). 
Well-Being was assessed using the Well-Being Questionnaire (Bradley, 1994) 
a validated measure designed specifically for adults with diabetes. This is a 23-item 
instrument that produces from sub-scales measuring depression, anxiety, positive 
well-being, perceived energy and a total summary score. Although this questionnaire 
has previously only been validated on over 16 year olds, unlike any of the validated 
measures for children and adolescents, it has no items referring to somatic symptoms, 
a major confound in chronic illness populations. Therefore, five healthy 11-12 year 
olds, three girls and two boys, were asked to complete the questionnaire. After 
completing the questionnaire they were briefly interviewed about the contents. These 
interviews indicated that the young people had difficulty understanding three items, 
one from the perceived energy scale and two from the positive well-being scale. 
Therefore these items were excluded for the purpose of this study. In adult samples 
the internal consistency of the scales are . 
46 -. 73 for depression and . 65 - . 
80 for 
anxiety (Bradley, 1994). 
Self-management was assessed using the Summary of Diabetes Self-Care 
Schedule (Toobert & Glasgow, 1994). This is a 12-item self-report instrument that 
assesses four areas of diabetes self-management (diet, exercise, blood glucose 
monitoring and injecting) over the previous seven days, and has been validated on 
adult (Toobert & Glasgow, 1994) and adolescent samples (Bond et al., 1992; Palardy 
et al., 1998). Five dietary items ask about amount and types of food eaten, three items 
address frequency of exercise, two items address frequency of blood glucose tests, 
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and two items assess the frequency and timing of insulin injecting. The mean inter- 
factor correlation is . 16 and the mean internal consistency (coefficient alpha) of the 
scales is . 66 (Toobert & Glasgow, 1994). 
Social Support was measured using four questionnaires. To measure general 
support the Perceived Social Support from Family and Perceived Social Support from 
Friends questionnaires were used (Procidano & Heller, 1983). These questionnaires 
each contain 20 items with a "yes", "no", "don't know" response format. Higher 
scores on these scales indicate greater perceived support. These questionnaires are 
designed to assess adolescents' perceptions of "the extent to which an individual 
perceives that his/her needs for support, information and feedback are fulfilled". The 
initial studies report internal consistency of between . 88 and . 90, with one month test- 
retest reliability estimated at . 83 in adolescent and adult samples (Procidano & Heller, 
1983). 
To measure diabetes-specific family support, the Diabetes Family Behaviour 
Checklist (DFBC) (Schafer et al., 1986) was used. Developed to assess family 
support in both adults and adolescents, the DFBC asks respondents to rate the 
frequency of 16 behaviours related to their diabetes care on a five point scale (1 = 
never, 5= at least once a day). The second half of the instrument asks the individual 
to rate how helpful / unhelpful they find these behaviours on a seven point scale (-3 = 
extremely unhelpful, +3 = extremely helpful). The internal consistency of the DFBC 
is reported as . 63 with a6 month test-retest reliability of . 60 (Schemer et al., 1986). 
For this study the instruction was revised to ask the respondent "how often family 
members do several things related to your daily self-management activities", instead 
of referring to an individual family member. 
To measure diabetes-specific peer support, because there were no existing 
measures, a new instrument was constructed, the Diabetes Inventory of Peer Support 
(DIPS). Adolescents' responses in a previous interview study (Skinner et al., 1999) 
using the Diabetes Social Support Interview (La Greca et al., 1995) were used to 
develop a set of questionnaire items. Those peer behaviours that were reported by at 
least a third of participants in the interviews were identified as suitable items. The 
questionnaire was then constructed, following the same format as the DFBC, with one 
scale asking about the frequency of peer behaviours related to their diabetes care using 
a five point scale (1 = never, 5= at least once a day). This was followed by a scale 
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asking respondents to rate how helpful / unhelpful they find these behaviours on a 
seven point scale (-3 = extremely unhelpful, +3 = extremely helpful). This format was 
chosen to enable the same scoring procedure to be used for both questionnaires, 
permitting a direct comparison of peer and family support. 
This questionnaire was then examined by two paediatric diabetes nurse 
specialists for their comments. In light of their comments several revisions were 
made to item wording and another item was added, this item only just failing to make 
the 1 /3 cut off for original item selection. Thereafter, the questionnaire was 
completed by three young adults with diabetes (19,29 and 22 years old, two women 
and one man). Based on their feedback two of the items were further modified to 
improve the clarity of the items. The final questionnaire contained 12 items, 10 
relating to peer behaviour concerned with diet, exercise, insulin injections and blood 
glucose testing and two to general diabetes-related support. 
Two dimensions of the adolescents' Personal Model of Diabetes, perceived 
consequences and treatment efficacy were assessed using part of the Personal Models 
of Diabetes Questionnaire. This was developed from the Personal Models of Diabetes 
Interview (Hampson, et al., 1990; Hampson et al., 1995) and used in a study of over 
2,000 adults with diabetes (Glasgow et al., 1997). The 4-item perceived consequences 
(seriousness) scale of this questionnaire was included in full, which has an internal 
consistency (coefficient alpha) of . 75 
in adults. A second set of 4 items were selected 
to assess perceived treatment efficacy. Two items for the treatment efficacy scale 
were general items, asking about the general efficacy of their treatment regimen to 
control diabetes and to prevent the complications of diabetes. The remaining two 
items asked about the efficacy of the dietary recommendations to control their 
diabetes and to prevent the complications of diabetes. These measures are 
summarised in Table 3.2 
Table 3.2 Measured Used 
Independent Variables Dependent Variable 
Social Support (General) Well-Being 
Perceived Support from Friends Depression 
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Perceived Support from Family Anxiety 
Social Support (Diabetes Specific) Positive Well-being 
Diabetes Family behaviour Self-Care 
Checklist 
Diabetes Inventory of Peer Support Diet 
Personal Model Beliefs Exercise 
Perceived Consequences Blood Glucose Testing 
Perceived Treatment Effectiveness Insulin Management 
Chapter 4 
Cross-Sectional Analysis of Baseline Data 
This chapter will begin by describing the sample that was recruited from the 
four health care trusts participating in the study. The scoring procedure and 
psychometric properties of the questionnaires are presented. The analysis then 
explored the bivariate associations between the outcome measures (self-care and 
emotional well-being) and the predictor variables (social support and personal model 
beliefs). Where bivariate correlations supported the hypothesised associations, 
multiple regressions were used to explore the association between independent 
variables (social support and personal model beliefs) and outcomes (self-care and 
emotional well-being). These analyses addressed two specific questions. (1) In 
addition to examining the relative independent contribution of family and peer 
support, the analysis also tested whether it is the combination of both supportive 
family and supportive peers that is associated with better self-care and well-being. (2) 
The analysis examined whether social support and personal models are independent 
predictors of both self-care and well-being (see Figure I a) or whether personal models 
mediate the association between social support and both self-care and well-being (see 
Figure lb). 
Figure 4.1 a Direct Effects of Social Support and Personal Models 
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Social 
Support 
Personal 
Model 
Imimmm 
Self-Care/ 
Well -Being 
Figure 4.1b Mediating Effect of Personal Models on Social Support 
Social Personal Self-Care/ 
Support Model Well -Being 
4.1 Demographics 
A total of 144 eligible adolescents (62 girls, 82 boys) were sent introductory 
letters. However, 18% (11 girls, 15 boys) did not attend their clinic appointment, 
there being no significant differences between attendees and non-attendees on age or 
gender. Of those young people who did attend the clinic all were approached, and 74 
13 %)I fftft@c1 Sul+ a y&! p&goz l age difference between 
participants (M = 15.18; SD = 2.01) and nonparticipants (M = 14.72; SD = 1.98) (t = 
-1.33; df The sample contained only one subject from an ethnic Social 
minority Afr ; pik an, 5 non-Caucasians approached. There was no 
apparent gender bias in recruitment (32 girls, 42 boys) x df = 
4CýITaII 
_Raý n glip is were other data on 
Tweatý ° participants had a concurrent chronic illness, asthma (13), 
eczema (3), coeliacs disease (2), epilepsy (1), irritable bowel syndrome (1), sickle cell 
anaemia (1) and unspecified kidney problems (1). The ' sample was slightly biased 
towards the higher socio-economic groups according to their parental occupations 
(Professional 23%; Intermediate 32%; Skilled Non Manual 22%; Skilled Manual 
14%; Semi/Un-Skilled 9%). The demographic characteristics of the sample are 
summarised in Table 4.1. 
Table 4.1. Summary of Sample Demographics at Baseline 
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Demographics 
Gender 
Age in years 
Duration of diabetes in years 
Number on 4 injections a day 
4.2 Psychometrics 
Girls 
32 (43%) 
14.7 (f 1.9) 
4.8 (± 4.2) 
2(3%) 
Boys 
42 (57%) 
14.8 (± 1.8) 
4.9 (± 3.3) 
5(7%) 
As two of the questionnaires (well-being and personal models) have not 
previously been used with adolescent samples, and one instrument (diabetes specific 
peer support) was constructed especially for this study, the psychometric properties of 
these questionnaires were reviewed. 
4.21 Well-Being 
The anxiety and depression scales of the Well-being Questionnaire were 
scored as for adult samples (Bradley, 1994). Both of these scales had adequate 
internal consistency as assessed by coefficient alpha (depression, a= . 63; anxiety, (x = 
. 78). Anxiety and 
depression were also correlated (r = . 62). The means (see 
Table 4.2) 
for these scales were noticeably higher than for the adult scales, which are reported as 
being 3.2 for depression and 4.5 for anxiety. 
The remaining items of the well-being measures, from the perceived energy 
scale and the positive well-being scale, were then combined to form one positive well- 
being scale. This scale was scored in line with the adult manual. Giving a range of 
from 0 to 18. The distribution of scores was slightly skewed, -. 43, but was not 
significantly different from a normal distribution (Kolmogorov-Smirnov (Lilliefors) 
. 08; 
df = 74; p> . 2). This new positive well-being scale 
had a marginally adequate 
internal consistency (a = . 52). 
Support for the validity of this scale is evident in its 
negative correlation with both depression (r = -. 59) and anxiety (r = -. 76). 
4.22 Self-Care 
The developers of the Summary of Self-Care Activities recommend that the 
responses to each item be standardised across the study sample (Toobert and Glasgow, 
1994). The mean standardised scores should then be calculated for each scale, to 
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generate the four summary scores, for dietary self-care, frequency of exercise, 
frequency of blood glucose testing, and injection behaviour. However, it was 
anticipated that some individuals would drop out over the follow-up period. If the 
scores were standardised scores for each item at each measurement point, this would 
result in non-comparable scores across time. Therefore, the scale scores were 
calculated by simply summing the actual values of the relevant item (reversing scores 
where appropriate). The internal consistency, for diet, exercise and blood glucose 
testing were acceptable (diet, a= . 
64 ; exercise, a= . 83; testing, a= . 80). However 
the scale assessing injection behaviour had poor internal consistency (a = . 41). The 
diet, testing and injecting scores were moderately and significantly correlated (. 26 <r 
< . 36). Neither diet, testing nor injecting correlated significantly with exercise. 
4.23 Personal Model Beliefs 
The personal models questionnaire was used to generate four, two item scales, 
to distinguish between long and short-term beliefs. The first two scales were generated 
from the four treatment effectiveness items. Two items related to treatment 
effectiveness to control diabetes (short-term belief) and two items related to treatment 
effectiveness to prevent the complications of diabetes (long-term belief). The two 
treatment effectiveness to control scale items were significantly correlated (r= . 38; n 
= 74; p <. 001), and had a satisfactory internal consistency for a two item scale (a = 
. 54). The two treatment effectiveness to prevent complications were also significantly 
correlated (r = . 32; n= 
74; p <. 005) and had a adequate internal consistency for a two 
item scale ((x = . 48). The two treatment effectiveness scales were 
highly correlated (r 
= . 
82), but as the distinction between short and long term beliefs was hypothesised to 
be particularly important for adolescents the two scales were kept. 
The four items relating to the consequences of having diabetes were also 
broken down into two scales. Two items related to the perceived impact of diabetes 
on day-to-day life, and two items related to the perceived seriousness of diabetes. 
These two perceived impact items were highly correlated (r = . 
55; n= 74; p <. 001) as 
were the two perceived seriousness scales (r = . 
44; n= 74; p <. 001) and both had 
adequate internal consistency (perceived impact, a= . 68; perceived seriousness, a= 
. 60). 
The perceived impact and perceived seriousness were moderately correlated (r = 
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. 35). The perceived seriousness scale was correlated with both treatment effectiveness 
scales (r = . 35 with control and r= . 40 with prevent). However, perceived impact 
was not associated with either of the treatment effectiveness scales (r < . 16). These 
correlations suggest that perceived seriousness of diabetes is moderately correlated 
with beliefs about the effectiveness of treatment. In comparison, the degree of impact 
diabetes is perceived to have on participants' lives would appear to be unrelated to 
treatment effectiveness beliefs. 
4.24 Social Support 
Both the general support measures (Perceived Social Support from Family, 
Perceived Social Support from Friends) were developed for use with adolescents, and 
were scored in accordance with the original authors' instructions. As in the original 
report of these instruments (Procidano & Heller, 1983) the internal consistency of 
these two scales was good (general support from family, a= . 89; general support from 
friends, a= . 86). These two measures were also correlated with each other (r = . 57). 
The measure of diabetes specific support (Diabetes Family Support Checklist) 
is reported to have two scales. Nine items combine to form a positive behaviour 
scale and seven items combine to form a negative behaviour scale (Schafer et al., 
1986). However, participants' responses indicated that no items were seen by all 
participants as either supportive/helpful or unsupportive/unhelpful. Alternatively, all 
16 items can be treated as a single factor reflecting the adolescent's general perception 
of how supportive these behaviours are or would be. This is supported by the good 
internal consistency of the 16 item frequency and supportiveness scales (frequency of 
behaviour scale, a= . 
82; supportiveness scale, a alpha = . 
74). The frequency and 
supportiveness scores for each item were not consistently correlated (-. 08 <r< . 48). 
This suggests that these scales tap different aspects of each behaviour. Therefore, the 
frequency and supportiveness scores were multiplied and then summed to generate an 
overall diabetes specific family support score. These total scores ranged from -22 to 
151 and the distribution was skewed (Kolmogorov-Smirnov (Lilliefors) = . 
15; df =. 
74; p< . 
01). This skew was to the lower end of the range with 61% of the sample 
scoring below the mean. 
Participants' response to the diabetes-specific peer support measure replicated 
that of the family measure. Specifically, no item was seen as uniformly supportive or 
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unsupportive. The internal consistency of the frequency and supportiveness scales 
were sufficient to suggest that the items could be treated as one scale (frequency of 
behaviour scale, (x = . 
74; supportiveness scale, a= . 65). The frequency and 
supportiveness scores were not consistently correlated (. 01 <r< . 45). This indicates 
that these two scales are tapping different aspects of the behaviours. Therefore, as for 
the family-specific measure, the supportiveness and frequency scores were multiplied 
and then summed to generate a single peer-specific support score. This generated 
scores ranging from -11 to +102, with a skewed distribution, (Kolmogorov-Smirnov 
(Lilliefors) = . 16; df = 74; p< . 01). This skew was to the lower end of the range with 
69% of the sample scoring below the mean. Some support for the construct validity 
of this measure is evident through its significant correlation with general friend 
support (r= . 46; < . 0001). 
In order to test the hypothesis that it is the combination of both supportive 
family and supportive peers that is necessary for optimal self-care and well-being, two 
composite support measures were calculated. One composite measure combined 
general family and friend support. This was achieved by simply adding the two scores 
together to produce a total general support score. The second composite measure 
combined diabetes specific family and diabetes specific peer support. As these scales 
did not have comparable ranges, due to the difference in the number of items between 
measures, the total score for the family and friend specific measures were divided by 
the number of items in the instrument. These mean item scores were then added to 
generate the diabetes specific composite support score. 
4.3 Demographic Effects 
There were a number of gender differences. Girls reported higher levels of 
depression, (t = 1.79; df = 69; p <. 05) and anxiety (t = 4.34; df = 70; p <. 001), better 
dietary self-management (t = 1.92; df = 69; p< . 05), more general support 
from 
friends (t = 2.17; df = 69; p< . 05) and more 
family specific support (t=1.63; df = 60; 
p< . 
05) and greater perceived seriousness of diabetes (t = 2.1; df = 70; p< . 
05) than 
boys. However, after adjusting for multiple comparisons, using Bonferroni's formula, 
the only gender difference that remained significant was for anxiety. 
Neither age nor duration of illness were associated with any of the self-care or 
well-being measures. Older participants reporting less support for dietary self- 
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management (r -. 23; p <. 05). Adolescents with parents in less skilled occupations 
had poorer dietary self-management (r = . 23; p< . 05), and perceived their treatment 
regimen to be less effective in controlling their diabetes (r = -. 22; p <. 05). However, 
after adjusting for multiple comparisons, using Bonferroni's formula, none of these 
associations remained significant. 
Those young people who had a concurrent chronic illness reported higher 
levels of depression (diabetes only, M=4.1; SD = 2.2; diabetes and concurrent 
condition, M=5.4; SD = 1.7; t=2.13; df = 74; p< . 05) and worse 
insulin injection 
behaviour (diabetes only, M=5.1; SD = 1.1; diabetes and concurrent condition, M 
5.7; SD = 0.4; t=2.71; df = 74; p< . 01). However, after adjusting 
for multiple 
comparisons, using Bonferroni's formula, none of the differences remained 
significant. 
Table 4.2. Mean and Standard Deviation for All Measures 
Measure All Boys Girls 
Depression 4.6±2.4 4.2+2.3 5.2+2.4 
Anxiety 5.2 ± 3.2* 3.9 ± 2.4 6.9 ± 3.5 
Positive Well-Being 7.6 ± 3.1 8.0 ± 3.0 7.1 ± 3.2 
Diet 12.1 ±3.3* 11.4±3.6 12.9±2.8 
Exercise 10.5 ± 5.2 11.4 ± 5.2 9.4 ± 5.1 
Blood Glucose Testing 7.1 ± 3.7 6.9 ± 3.7 7.4 ± 3.7 
Insulin Injecting 5.3 ± 1.0 5.3 ± 0.9 5.3 ±1.1 
General Family Support 11.0 ± 5.2 10.3 ± 5.6 11.8 ± 4.8 
Diabetes Specific Family Support 24.6 ± 33.3* 18.4 ± 26.8 32.1 ± 39.0 
General Friend Support 12.3 ± 4.6* 11.3 ± 4.4 13.7 ± 4.6 
Diabetes Specific Friend Support 18.5 ± 21.3 15.8 ± 21.5 22.2 ± 20.9 
Perceived Seriousness 5.8 ± 1.9* 5.4 ± 1.4 6.3 ± 2.1 
Perceived Impact 4.9 ± 2.0 4.6 ± 2.0 5.3 ± 1.9 
Treatment Effectiveness to Control 7.7 t 1.4 7.5 ± 1.5 7.9 ± 1.3 
Treatment Effectiveness to Prevent 7.7 ± 1.4 7.5 ± 1.5 7.9 ± 1.4 
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* Indicates a significant gender difference 
4.4 Bivariate Correlations 
Initial exploratory analysis was conducted by correlating personal models, 
social support measures, well-being and self-management (see Table 4.3). Beliefs 
about the consequences of having diabetes (perceived impact and perceived 
seriousness) were significantly related to all the well-being measures. These 
associations indicated that the greater the perceived consequences of diabetes, the 
poorer their emotional well-being. Exercise was the only self-care measure 
significantly correlated with the perceived consequences scales. This association 
indicated the greater the perceived consequences of diabetes, the less frequently the 
participants exercised. Beliefs about treatment effectiveness (for controlling diabetes 
and preventing complications) were associated with dietary self-care and blood 
glucose testing, but no other self-management behaviour. These correlations 
indicated that the more effective the participants thought their treatment regimen was, 
the better their self-care behaviour. Treatment effectiveness beliefs were not 
significantly associated with any of the well-being measures. 
General family support was significantly associated with positive well-being. 
Similarly, diabetes specific family support was also significantly correlated with well- 
being. These correlations indicate that the more supportive the participants perceive 
their families to be the greater their positive well-being. General family support was 
also associated with dietary self-care, and diabetes specific family support was 
associated with blood glucose testing and insulin injecting behaviour. These 
correlations indicate that families that are perceived to be more supportive have 
adolescents with better self-care behaviour. 
None of the peer support measures was associated with any of the well-being 
measures. However, general peer support was related to dietary self-management, and 
diabetes-specific peer support was related to blood glucose testing. This pattern 
replicates that of the family support measures. General support, from both family and 
friends was associated with better dietary self-care. The more diabetes-specific 
behaviour of blood glucose testing was associated with more diabetes-specific 
support. 
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The pattern for the composite social support scores largely replicated the 
family and friend support data. Specifically, general composite social support was 
associated with positive well-being, dietary self-care, and diabetes specific composite 
support was associated with blood glucose testing. In addition, the composite general 
support score was associated with insulin injecting behaviour. 
4.5 Multivariate Analysis 
As the bivariate correlations generally supported the hypothesised model, 
multiple regressions were conducted to explore the relative contributions of social 
support and personal models beliefs in predicting self-care and well-being. 
First, the predictive utility of social support measures were considered. This 
was done using a two-step multiple regression. On step one, the demographic 
variables associated with each outcome measure, (see Demographic Effects) were 
entered using a stepwise method of entry. On step two, the social support measures 
were added to the equation, also using stepwise method of entry. 
These multiple regressions largely replicated the correlation data in predicting 
self-care. None of the social support measures predicted exercise behaviour. General 
family support, along with socio-economic status, predicted dietary self-care. 
Diabetes specific family support predicted blood glucose testing. However, none of 
the social support measures predicted insulin injecting behaviour. 
In contrast, despite the absence of a bivariate association between friend 
support and well-being measures, friend support was the only significant predictor of 
well-being after controlling for demographic and medical history data. Specifically, 
after controlling for the effects of gender and whether they had a concurrent medical 
condition, general friend support was the only significant predictor of depression. For 
positive well-being, general friend support was the only significant predictor. 
The same two-step multiple regression procedure was then repeated with the 
personal model measures as predictors. For all well-being measures, perceived impact 
of diabetes was a significant predictor, such that greater impact was associated with 
poor well-being. The perceived effectiveness of the treatment to prevent 
complications was also predictive of depression, such that greater effectiveness was 
associated with lower depression. For positive well-being, perceived seriousness and 
effectiveness of treatment to control diabetes was also predictive. The greater the 
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perceived seriousness of diabetes, the lower their well-being and the greater their 
belief in the effectiveness of treatment to control diabetes, the better their well-being. 
None of the personal models' variables predicted blood glucose monitoring or 
insulin injecting. However perceived impact of diabetes was predictive of more 
frequent exercising, the greater the impact the less exercise undertaken by the 
adolescents. The perceived effectiveness of the treatment regimen in controlling 
diabetes but not perceived effectiveness to prevent complications, was predictive of 
dietary self-management. Perceived seriousness of diabetes was also predictive of 
dietary self-care, but with greater perceived seriousness of diabetes predictive of 
poorer self-care, see Table 4.5. 
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Table 4.4. Multiple Regressions to Predict Well-Being and Self-Care from Social 
Support 
Predictors t Sig t Equation Statistics 
Dietary Self-Care 
Socio-economic Status -. 24 -2.0 . 047 
Family Support 
. 40 3.1 . 002 F=3.80; R2 = . 20; p <. 005 
Blood Glucose Testing 
Family Specific 
. 34 2.0 . 048 F=1.45; R2 =. 05; p <. 05 
Support 
Insulin Administration 
Concurrent Illness 
. 29 2.2 . 028 F=5.13; R2 = . 09; p< . 03 
Depression 
Gender -. 41 -3.2 . 002 
Concurrent Illness . 38 3.0 . 004 
Friend Support General -. 44 -3.3 . 002 F=8.11; R2 = . 29; p< . 001 
Positive Well - Being 
Friend Support General . 44 2.9 . 005 F=3.04; R2 =. 20; p <. 006 
4.6 Mediator Analysis 
For personal models to act as a mediator of social support, three criteria need 
to be met: i) both social support and personal model beliefs must be significantly 
related to the outcome measures; ii) there must be a relationship between the 
predictor (social support) and the mediator (personal model beliefs); iii) after 
controlling for the effects of the mediator variable on the outcome variable, the 
relationship between the predictor and the outcome should be significantly reduced 
(Baron and Kenney, 1986). 
As both personal models and social support predicted depression, positive 
well-being and dietary self-management, further analysis was undertaken to examine 
the possibility of a mediating role of personal model beliefs on these outcomes. 
Therefore, using the personal models as dependent variables in a multiple regression, 
family and peer support measures were entered, after controlling for demographic 
65 
variables. General family support was a significant predictor of perceived 
effectiveness of the treatment regimen in controlling diabetes (ß = . 37; t=2.94; p< 
. 
005), but neither family nor peer support alone were predictive of any other personal 
models' beliefs, before or after controlling for demographic factors. 
Table 4.5. Multiple Regressions to Predict Well-Being and Self-Care from Personal 
Models 
Predictors 
Gender 
Duration 
Effectiveness to Control 
Perceived Seriousness 
Perceived Impact 
Gender 
Perceived Impact 
Effectiveness to Prevent 
Gender 
Perceived Impact 
Perceived Seriousness 
Perceived Impact 
. 30 
-. 37 
t Sig t Equation Statistics 
Dietary Self-Care 
2.87 . 007 
-3.18 . 003 
. 56 5.10 . 001 
-. 54 -4.56 . 001 F=9.35; R2 = . 44; p <. 
0001 
Exercise 
-. 36 2.37 . 02 F=1.18; R2=. 01; p>. 3 
Depression 
-. 27 -2.31 . 02 
. 47 
3.99 . 001 
-. 35 -2.82 . 007 F=5.27; R2 = . 33; p< . 
0005 
Anxiety 
-. 35 -3.19 . 003 
. 48 
4,21 . 001 F= 7.66; R2=. 39; p<. 001 
Positive Well-Being 
-. 40 -2.76 . 008 
-. 37 -2.11 . 04 
Effectiveness to Control . 39 
3.09 . 003 F=4.4; R2 =. 33 p >. 001 
As the first two criteria were met for a mediating role for effectiveness of 
treatment to control diabetes, the impact of this variable on the relationship 
between 
family support and dietary self care and positive well-being was examined. 
Using 
multiple regression, demographic variables 
(age, duration, socio-economic status and 
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gender) were entered first, followed by family support on step 2 and then personal 
models on step 3, using a stepwise method of entry (see Table 4.6). This analysis 
suggests that perceived effectiveness of the treatment regimen in controlling diabetes 
at least partially mediated the link between social support and dietary self- 
management. The beta weight for family support was reduced from . 39 to . 
28 when 
treatment effectiveness was entered into the regression. It should also be noted that 
effectiveness to control diabetes appeared to mediate the association between socio- 
economic status and dietary self-management, as this was no longer a significant 
predictor in the final equation. Therefore, it would seem reasonable to conclude that 
the belief that the diabetes treatment regimen is effective in controlling diabetes acts 
to partially mediate the link between family support and dietary self-management, 
which also has a direct effect on the diets of adolescents. 
4.7 Combined Independent Effects 
As perceived impact and effectiveness to prevent complications were not 
correlated with social support measures no mediator analysis was undertaken on this 
relationship. However, on entering friend support into the regression with the 
personal models constructs, effectiveness of treatment to prevent complications, and 
presence of a concurrent illness were no longer significant predictors of depression 
and were removed from the equation (see Table 4.6). For positive well-being, 
effectiveness to control diabetes was no longer significant in the final equation, 
leaving general friend support, perceived impact and perceived seriousness as 
significant predictors, with gender also no longer significant in the equation (see Table 
4.6). 
4.8 Moderating Effects 
Finally, interaction terms were calculated: general friend support with 
perceived impact, perceived seriousness and perceived effectiveness to prevent 
complication. Although the interaction scores for support and impact were correlated 
with depression (friend support * impact, r= . 21; p< . 
05), when included in the 
stepwise regressions with personal model beliefs and social support, they did not add 
significantly to the prediction of depression or positive well-being, and so the final 
equation remain unchanged (see Table 4.6). None of the interaction terms were 
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correlated with positive well-being, and so no further analysis was done, leaving the 
final equation unchanged. Similarly, interaction terms were computed for family 
support with perceived seriousness and effectiveness to control diabetes. The 
interactions terms were correlated with dietary self-care, (family support * 
seriousness, r= . 28; p< . 05: family support * effectiveness to control., r= . 48; p 
<. 01) but did not enter the final equation when entered into the stepwise regression, 
leaving the final equation unchanged, as in Table 4.6. 
Table 4.6. Summary of Mediator Analysis Results 
Predictors t Sig t Equation Statistics 
Dietary Self-Care 
Step 1 
Socio-economic Status -. 24 -2.1 . 03 
Family Support 
. 40 3.6 . 002 F=8.80; R2 =. 20; p <. 0005 
Step 2 
Family Support 
. 30 . 30 . 005 
Effectiveness to Control . 49 4.8 . 0001 
Perceived Seriousness -. 41 -3.6 . 001 F= 10.69; R2 =. 39; p <. 0001 
Depression 
Gender -. 37 -2.8 . 007 
Friend Support -29 -2.2 . 029 
Perceived impact 
. 
37 2.9 . 005 F=4.35; R2=. 29; p <. 002 
Positive Well-Being 
Friend Support 
. 28 2.5 . 02 
Perceived Impact -. 27 -2.1 . 03 
Perceived Seriousness -. 30 -2.4 . 02 F=7.88; R2 = . 30; p< . 0002 
4.9 Discussion 
The results indicate that the more individuals believe that their treatment 
regimen will control their diabetes, and the less serious they perceive their diabetes to 
be and the more support they receive from their family, the better their dietary self 
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management. In addition, belief in treatment effectiveness to control diabetes acts at 
least partially to mediate the support provided by the family. This suggests that in 
addition to having a direct effect on self-management, supportive families may 
encourage beliefs in the efficacy of diabetes management. Diabetes specific support 
was the only predictor of blood glucose testing, and perceived impact of diabetes was 
predictive of frequency of exercise. None of the measures used here was predictive of 
insulin injecting behaviour, 
Although the results for treatment effectivness match those in adult studies, the 
results for perceived seriousness are inconsistent with previous research (Hampson et 
al., 1990; Hampson et al., 1995; Glasgow et al., 1997). In adult studies, greater 
perceived seriousness was associated with better self-care, not with poorer self-care as 
in this analysis. However, previous studies using the health belief model in 
adolescents with diabetes have also found an inverted relationship between 
seriousness and adherence or metabolic control (Bond et al., 1992; Brownlee-Duffeck 
et al., 1987). Do the results of these adolescent studies reflect actual differences in the 
types of relationships for adolescent versus adult, or are they a function of complex, 
non-linear relationships between seriousness and self-management behaviour ? 
The results also indicate that the less impact diabetes is seen to have and the 
more support that adolescents receive from friends, the less depression and the greater 
sense of positive well-being they report. The greater perceived impact of diabetes was 
also predictive of more anxiety. Furthermore, the less serious the adolescents 
perceived their diabetes to be, the greater their sense of positive well-being. 
The fact that peer support and perceived impact both have a direct relationship 
to depression also replicates the structural equation model derived in a large sample 
of adults with diabetes (Connell, et al. , 1994). 
Although these results replicate 
previous work indicating the importance of peers for the psychological well-being of 
adolescents (Varni et al., 1989; Wallander & Varni, 1989), they fail to replicate 
research linking family support to adjustment (Drotar, 1997). However, in Drotar's 
review of the studies in this area, only seven studies used solely adolescent samples. 
Moreover, in these seven studies the measures of family functioning used parents as 
informants. 
This study recruited just over 50% of the eligible population in four health care 
trusts into a prospective study. Although this is a substantial proportion of the 
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population, it should be noted that just under 20% of young people, scheduled to 
attend the outpatient clinics, did not attend during the recruitment period. This is a 
recurring problem in adolescent diabetes clinics, and an area that warrants further 
investigation in itself. Unfortunately it is not possible to compare this recruitment rate 
with other studies as few of them publish these data, which continues to be a criticism 
of many studies in this area (Drotar et al., 1997; Glasgow & Anderson, 1995). The 
fact that 25% of participants reported that they did either none or only a few of the 
blood glucose tests recommended by their care team, suggests that this sample is not a 
particularly co-operative group. 
Despite the possibility of the sample being unrepresentative of the population, 
these baseline data suggests that personal model beliefs and social support are 
independent predictors of adolescents' emotional well-being (see Figure I a. ). The 
data also suggest that treatment effectiveness beliefs may at least partially mediate the 
association between family support and dietary self-care (see Figure 1 b). 
However, these cross-sectional analyses do not permit conclusions to be drawn 
regarding the direction of the relationship between personal model beliefs and 
behaviour. Similarly, it does not enable any conclusion to be made as to whether 
young people with supportive friends have better emotional well-being, or whether 
better emotional well-being enables adolescents to maintain more supportive 
relationships. These questions will hopefully be at least partially addressed through 
analysis of the follow-up data. 
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Chapter 5 
Prospective Analysis of 6 Month Follow-Up Data 
This chapter begins by describing the sample that completed the six months 
follow-up. Thereafter, the analyses tested whether those young people who did not 
complete follow-up were significantly different from those individuals who completed 
the follow-up questionnaire booklet. Scale scores were then calculated for each 
variable as detailed in Chapter 4 (page 70-74). Next, analyses tested whether social 
support, personal model beliefs, self-care and well-being at follow-up were associated 
with demographic and medical history variables. All baseline and follow-up measures 
were then compared and changes over follow-up described. Change scores were then 
computed for all variables. Then possible associations between change scores, 
demographic and medical history variables were explored. 
The analysis then set out to test the model that social support and personal 
model beliefs predict self-care behaviour and emotional well-being (see Figure 5a). 
This was done initially using correlations to describe associations between change 
scores. Thereafter, a series of multiple regressions were conducted to predict follow- 
up self-care and well-being from baseline and changes scores for personal model 
beliefs and social support. Finally, further multiple regressions were used to test 
whether personal model beliefs mediated the associations between social support and 
both self-care and well-being (see Figure 5b) 
Figure 5a Direct Effects of Social Support and Personal Models 
Social 
Support 
Personal 
Model 
Self-Care/ 
Well -Being 
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Figure 5b Mediating Effect of Personal Models on Social Support 
Social Personal Self-Care/ 
Support Model Well -Being 
5.1 Attrition 
Of the original 74 (32 girls, 42 boys) participants who completed the baseline 
assessment, 52 young people (24 girls, 28 boys) completed and returned the 6-month 
follow-up questionnaire booklet. Of the 22 who did not complete the 6-month follow- 
up, one died (cause of death unrelated to diabetes), one moved to the United States, 
six decided to withdraw from the study, four claimed to have sent the questionnaire in 
the post in response to the follow-up letter, and the remaining 10 did not return a 
questionnaire or respond to the follow-up letter. There was no significant gender bias 
in drop out rates (x2 = . 17; 
df = 1; p> , 6). Similarly, the socio-economic 
distribution 
of the sample (x2 = 5.14; df = 5; p< . 4), and 
distribution of participants with 
concurrent chronic illnesses did not change significantly from recruitment (x2 = . 29; 
df= 1; p<. 5). 
Furthermore, there were no significant differences between those lost to 
follow-up and those returning questionnaires on any other demographic, well-being, 
self-care, social support or personal model belief measure (see Table 5.1). The only 
participant from an ethnic minority at recruitment had moved to the United States at 
6-month follow-up. However, there was a trend for those who completed follow-up 
to be slightly younger than prospective participants (14.6 + 1.9 vs. 15.2 + 1.9; t 
1.82; df 13 1; p= . 07). 
Those young people who had a concurrent medical condition reported 
significantly better insulin injecting self-care (t = -3.27; df = 45.9 ;p<. 002) than those 
young people who only had diabetes. In addition, individuals who had a concurrent 
medical condition reported significantly more support from their family (t = -2.02; df 
= 49; p <. 05) and that their treatment regimen was more likely to prevent the 
complications of diabetes (t = -2.71; df = 49; p< . 01). 
However, after adjusting for 
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multiple comparisons, using Bonferroni's formula, only the difference for timing and 
skipping of insulin remains significant. 
Table 5.1. Scores for Participants Completing and Not Completing Follow-Up 
Not Complete Completed 
Follow-Up Follow-Up 
Age 15.1±1.6 14.5±1.9 
Duration 4.9 ± 4.0 4.9 f 3.6 
Depression 4.5 ± 2.4 4.6 f 2.4 
Anxiety 4.8 ± 3.4 5.3 ± 3.3 
Positive Well-Being 6.7 ± 4.0 7.9 ± 2.6 
Diet 12.0±4.2 12.2±3.0 
Exercise 11.7 ± 5.2 10.0 ± 5.2 
Testing 5.9±3.8 7.6±3.5 
Injecting 5.1 ± 1.1 5.3 ± 1.0 
Perceived Seriousness 6.4 ± 1.9 5.5 ± 1.9 
Perceived Impact 4.7 ± 2.1 4.9 ± 2.0 
Effectiveness to Control 7.5 ± 1.6 7.7 ± 1.3 
Effectiveness to Prevent 7.3 ±1.5 7.8 ± 1.4 
General Family Support 10.1 ± 5.7 11.3 ± 5.1 
Diabetes Specific Family Support 19.8 ± 32.4 26.5 ± 33.7 
General Friend Support 10.7 ± 4.8 15.0 ± 0.6 
Diabetes Specific Family Support 15.3 ± 25.7 19.6 ± 19.6 
5.2 Demographic Effects at Follow-Up 
Neither age, duration of illness, nor socio-economic status at baseline were 
associated with any of the follow-up well-being measures. However, better dietary 
self-care at follow-up was associated with shorter duration of illness (r = -. 34; n= 38; 
p< . 03) and 
higher socio-economic status (r = -. 32; n= 51; p< . 04). A number of 
gender differences reported at baseline persisted at 6- month follow-up. Girls reported 
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higher levels of depression (t = 2.78; df = 49; p< . 02) and higher levels of anxiety (t 
= 3.46; df = 49; p <. 001). Girls also reported more support from friends (t = 1.71; df 
= 49; p< . 05) and that their diabetes was more serious (t = 2.53; df = 49; p< . 01). In 
addition, although not evident at baseline, those girls who completed the 6-month 
follow-up reported lower levels of positive well-being (t = -2.46; df = 49; p< . 03) and 
that diabetes had a greater impact (t = 2.52; df = 49; p< . 01) than 
boys (see Table 5.2 
for details). However, after adjusting for multiple comparisons, using Bonferroni's 
formula, only the gender difference in reported anxiety remains significant. 
Table 5.2. Mean and Standard Deviation of Measures by Gender & Time 
Variable 
Depression 
Anxiety 
Positive Well-Being 
Well-Being 
Diet 
Blood Glucose Testing 
Insulin Injecting 
Baseline Follow - Up 
Boys Girls Boys Girls 
'ý 3.85 (2.4) 6.88 (3.5) 4.26 (3.0) 5.91 (2.3) 
* 4.18 (2.3) 5.19 (2.4) 3.73 (2.8) 6.70 (3.2) 
* 8.29 (2.6) 7.50 (2.4) 8.30 (4.2) 6.08 (3.4) 
* 36.15 (6.3) 31.40 (7.2) 36.35 (4.2) 29.35 (6.7) 
Family Support 
Friend Support 
Diabetes Family Support 
Diabetes Friend Support 
Perceived Impact 
Perceived Seriousness 
Effectiveness to Control 
11.71 (3.1) 12.58 (2.8) 12.92 (2.5) 12.93 (3.3) 
7.78 (3.2) 7.29 (4.0) 7.04 (3.5) 7.48 (3.9) 
-ý 5.33 (1.0) 5.29 (1.2) 5.64 (0.8) 4.95 (1.3) 
-ý 10.71 (5.3) 12.09 (4.6) 9.79 (4.7) 8.74(5.4) 
* 11.50(4.2) 14.76(4.2) 11.00(4.1) 13.22(5.2) 
18.83 (25.4) 35.00 (41.1) 23.26 (24.5) 19.50 (25.0) 
* 16.93 (16.8) 25.30 (22.34) 17.19 (18.4) 20.05 (17.85) 
* 4.71 (2.0) 5.41 (1.9) 4.59 (1.9) 6.05 (2.15) 
*# 5.21 (1.7) 6.33 (1.93) 5.67 (1.7) 7.00 (2.0) 
# 7.64(1.5) 7.95(1.1) 7.04(1.8) 7.5(1.3) 
Effectiveness to Prevent 7.75 (1.5) 7.95 (1.2) 7.67 (1.3) 7.64 (1.4) 
* denotes a significant gender difference (6-month follow-up data) 
# denotes a significant difference between baseline & follow-up 
ý' denotes a significant gender & time interaction 
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5.3 Change over Follow-Up 
All predictor and outcome measures at follow-up were significantly correlated 
with their equivalent baseline measure ( . 49 <r< . 82). However, using paired t-tests 
several variables changed significantly over the 6-months follow-up. Compared to 
baseline measures, at 6 months participants reported their diabetes to be more serious 
(t = -3.12; df = 48; p< . 003) and that their treatment would be less effective in 
controlling their diabetes (t = 3.07; df = 49; p< . 004). Furthermore, at follow-up 
participants reported less general family support (t = 3.93; df = 50; p< . 000), and less 
diabetes specific family support (t = 2.75; df = 50; p <. 009). 
Change scores were then computed for all variables, by subtracting baseline 
values from follow-up values. These change scores largely resembled normal 
distributions, with the exception of timing and frequency of injections, and family 
specific support (using Shapiro-Wilks tests). For family support the distribution was 
positively skewed, with 68% reporting a decline in support over follow-up. Blood 
glucose testing was also positively skewed, with 43% of the sample reporting a 
decline in the frequency of testing over follow-up, and 30% indicating no change. 
Although not skewed for insulin injecting behaviour 60% of the sample did not 
change over the follow-up. This pattern of results suggests that repeat completion of 
the questionnaires has not introduced a systematic positive bias in subject responding. 
There were no significant correlations between age, socio-economic status and 
duration of diabetes and any change score. However, there were a couple of gender 
differences. Girls reported a greater decrease in both general family support (t = 2.08; 
df = 49; p< . 05) and 
diabetes-specific family support (t = 2.52; df = 49; p <. 02) than 
boys over follow-up. In addition, there was a significant effect of having a concurrent 
medical condition. Those young people with a concurrent chronic illness reported an 
increase in the belief that treatment would prevent complications. Whereas those 
young people who had diabetes only were less likely to believe that treatment would 
prevent complications over the follow-up (t = 2.21; df = 45; p< . 05). None of these 
effects remained significant after adjusting for multiple comparisons, using 
Bonferroni's formula. 
However, even after controlling for multiple comparisons, there was a 
significant effect of gender on changes in insulin injecting behaviour. Whereas girls' 
timing and frequency of insulin injections deteriorated over the 6-month follow-up, 
75 
the boys' injecting timing and frequency of insulin injections improved slightly (t = 
2.85; df = 50; p< . 004). This effect also remained significant when controlling for 
age, duration, and injecting behaviour at baseline. 
In summary, over the 6-months follow-up period these data indicate that the 
score for each individual remains, in relation to other participants, relatively stable. 
However, this does not mean there has been no change over the follow-up. In two 
areas the sample as a whole has changed. Not surprisingly considering the age of the 
sample, participants report a decline in the support they perceive receiving from their 
family. In addition, two key personal model beliefs have changed, perceived 
seriousness and perceived effectiveness of treatment to control diabetes. Although the 
timing and frequency of insulin injections has not changed over all, the gender 
difference in change scores for this aspect of self-care is robust, and will be controlled 
for in any further analysis. 
5.4 Prospective Analysis 
If changes in self-care and well-being are to be predicted by changes in social 
support and personal model beliefs, then the change scores for these variables should 
be correlated. Therefore, correlations between the change scores for well-being, self- 
care, personal model beliefs and social support were computed. Four significant 
associations were identified. Change in beliefs about the effectiveness of treatment to 
control diabetes was associated with changes in the perceived seriousness of diabetes ( 
r= . 31; p< . 05), the perceived 
impact of diabetes (r = . 28; p< . 
05) and the 
effectiveness of treatment to prevent complications (r = . 49; p< . 
001). For these 
associations, the greater the decline in beliefs about the effectiveness of treatment to 
control diabetes, the greater the decline in the belief that treatment would prevent the 
complications of diabetes, and the more serious and greater impact they thought their 
diabetes would have. In addition, change in family diabetes-specific support was 
associated with change in the perceived impact of diabetes (r = -. 37; p< . 
05). As 
diabetes-specific support decreased, the perceived impact of diabetes increased. 
However, after controlling for multiple comparisons, only the association between 
changes in treatment effectiveness beliefs remains significant. 
The absence of associations with well-being and self-care may be a function of 
the fact that these variables did not change significantly over the follow-up, see Table 
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5.2. However, this does not rule out the possibility that well-being and self-care at 6- 
months follow-up are influenced by change in personal model beliefs and social 
support. Therefore, this possibility was examined using a series of hierarchical 
multiple regressions, with well-being and self-care measures at follow-up as 
dependent variables. On step 1, demographics variables associated with self-care and 
well-being at both baseline and follow-up were entered. On step 2, family and friend, 
general and diabetes-specific support scores at baseline were entered, using stepwise 
entry. This was done as the degree of change possible in a construct is limited by the 
baseline value of that variable. On step 3, the change scores for all the social support 
measures were entered, again using stepwise entry. However none of these social 
support measures contributed significantly to the prediction of self-care or well-being. 
Table 5.3. Results of Multiple Regressions using Composite Measure of Social 
Support to Predict Well-Being and Self-Care at 6-Months Follow-Up 
Predictors t Sig t Equation Statistics 
Depression 
Gender -. 36 -2.9 . 005 
Social Support -. 57 -4.3 . 001 
Change in Support . 28 2.1 . 04. 
F=8.5; R2 = . 31; p> . 001 
Positive Well-Being 
Gender . 33 2.7 . 
01 
Social Support . 54 4.1 . 
002 
Change in Support -. 34 -2.6 . 01 F=8.11; 
R2=. 31; p >. 001 
Dietary Self-Care 
Socio-economic Status -. 31 -2.3 . 03 
Social Support . 32 2.2 . 04 
Change in Support -. 51 -3.4 . 002 F=5.5; 
R2 = . 26 ;p<. 
003 
Therefore, following Varni and Wallander's (1989) suggestion that it is the 
combination of both family and friend support that is important, the analysis was 
repeated with the composite measures of general and diabetes-specific support. 
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Repeating the analysis using the composite social support measures, general social 
support at baseline and change in general social support, along with gender, were 
significant predictors of depression and positive well-being (see Table 5.3). Similarly, 
baseline social support and change in social support, along with socio-economic 
status, were predictive of follow-up dietary self-care (see Table 5.3). However, no 
other self-care or well-being measures were predicted by general social support. 
Diabetes specific support was not associated with any well-being or self-care measure. 
Table 5.4. Results of Multiple Regressions using Personal Model Beliefs to Predict 
Self-Care and Well-Being at 6-Months Follow-Up 
Predictors t Sig t Equation Statistics 
Dietary Self-Care 
Perceived Seriousness -. 33 -2.2 . 03 
Effectiveness to Control . 49 3.3 . 002 
F=6.8; R2 =. 36; p <. 002 
Exercise 
Perceived Seriousness -. 34 -2.5 . 02 
F=6.0; R2=. 10; p <. 02 
Testing 
Effectiveness to Prevent . 29 
2.0 . 05 
F=4.1; R2 =. 06; p <. 05 
Depression 
Perceived Impact . 59 
4.1 . 001 
Change in Impact -. 40 -2.7 . 01 
F=9.8; R2 = . 44; p <. 
001 
Anxiety 
Gender -. 26 -2.2 . 
03 
Perceived Impact . 
54 4.3 . 001 
Change in Impact -. 44 -3.6 . 001 
F= 13.1; R2 =. 38; p <. 001 
Positive Well-Being 
Perceived Impact -. 51 -3.1 . 004 
Change in Impact . 35 2.1 . 04 
F=5.9; R2 = . 24; p< . 
007 
The same strategy for multiple regressions was then repeated exchanging the 
social support measures for the personal model variables. Perceived 
impact at 
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baseline and change in perceived impact were significant predictors of anxiety, 
depression, positive well-being (see Table 5.4). The more impact young people 
perceive diabetes to have, the poorer their well-being. Gender was only significantly 
predictive of anxiety. Girls reported more anxiety than boys. Neither perceived 
seriousness nor beliefs about the effectiveness of treatment were predictive of any of 
the well-being measures. 
After entering baseline values none of the change scores were predictive of 
any follow-up self-care measures. However, perceived seriousness of diabetes at 
baseline was predictive of both dietary self-care and frequency of exercising at follow- 
up. The greater the perceived seriousness of diabetes the poorer participants' self-care 
(see Table 5.4). Treatment effectiveness beliefs at baseline were also predictive of 
self-care behaviour (see Table 5.4). The perceived effectiveness of their diabetes 
treatment regimen to control diabetes at baseline was predictive of dietary self-care at 
follow-up. The greater the perceived effectiveness of their treatment the better their 
dietary self-care. The perceived effectiveness of their treatment regimen to prevent 
the complications of diabetes was the only significant predictor of blood glucose 
testing (see Table 5.4). 
None of the personal model beliefs was predictive of insulin injecting self-care 
at follow-up. However, timing and frequency of insulin injections was predicted by 
gender (ß = .38; t=2.9; p< . 
005) and whether the participant had a concurrent 
medical condition (ß = . 44 ;t=3.2 ;p< . 
003). Boys reported better insulin self-care 
and those with a concurrent illness reported better insulin self-care at follow-up. 
5.5 Mediator Analysis 
These analyses indicate that both personal model beliefs and social support 
predicted depression, positive well-being and dietary self-care. Therefore, it is 
possible that personal model beliefs may mediate the association between social 
support and these measures. For personal model beliefs to mediate the relationship 
between social support and depression, positive well-being and dietary self-care they 
must meet two more criteria; i) social support must be predictive of personal model 
beliefs; ii) after controlling for the effects of personal model beliefs, the relationship 
between social support and well-being or self-care must be significantly reduced. 
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To test the first of these two criteria the relationship between personal model 
beliefs and social support was examined in a series of multiple regressions. Using 
personal model beliefs as dependent measures, after entering demographics on step 1, 
composite general social support was entered. Composite general social support 
measure was not predictive of either perceived seriousness or perceived impact of 
diabetes. However, at baseline composite general support was a significant predictor 
of treatment effectiveness to control diabetes (R2 = . 
21; ß= 
. 
48; t 3.10; p <. 005). 
Therefore, analyses were conducted to test the second criteria for a mediating 
role of treatment effectiveness to control diabetes. This was done using multiple 
regressions with dietary self-care at follow-up as the dependent measure. Based on 
the result of the first sets of multiple regression, socio-economic status, baseline 
general social support, change in social support and perceived seriousness were 
entered on step 1. Treatment effectiveness to control diabetes was then entered on 
step 2. 
Table 5.5. Results of Mediator Analysis for Dietary Self-Care 
Predictors t Sig t Equation Statistics 
Dietary Self-Care 
Step 1 Social Support 
Change in Support 
Perceived Seriousness 
Step 2 Social Support 
Change in Support 
Perceived Seriousness 
. 31 2.0 . 05 
-. 39 -2.6 . 02 
-. 36 -2.5 . 02 F=5.9; R2=. 28; p<. 
002 
. 22 1.5 . 15 
-. 31 -2.0 . 05 
-. 48 -. 33 . 005 
Effectiveness to Control . 30 2.1 . 
05 F=5.9; R2=. 34; p< . 001 
This analysis suggests that the beliefs about the effectiveness of treatment to 
control diabetes do mediate the association between social support and dietary self- 
management. General support at baseline and change in support are both significant 
predictors of dietary self-care on step 1. However, when treatment effectiveness to 
control diabetes is entered on step 2, baseline social support is no longer a significant 
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predictor. In addition, change in social support is only just significantly predictive of 
dietary self-care after treatment effectiveness is entered on step 3 (see Table 5.5). 
As perceived impact and social support were not associated with each other, 
no further mediator analysis was undertaken on this relationship. Therefore, the final 
equation to predict depression at follow-up contained perceived impact, change in 
impact and social support (see Table 5.6). For positive well-being the final equation 
contained perceived impact, change in impact, social support and change in support 
(see Table 5.6). It should be noted that gender was not a significant predictor of well- 
being. This suggests that perceived impact is mediating the relationship between 
gender and well-being, as girls reported significantly greater impact of diabetes than 
boys (see Table 5.2). 
Table 5.6. Results of Analysis for Depression and Positive Well-Being 
Predictors 
Social Support 
Change in Support 
Perceived Impact 
Change in Impact 
t Sig t Equation Statistics 
Positive Well-Being 
. 43 3.3 . 002 
-3.4 -2.5 . 02 
-3.7 -2.8 . 008 
. 28 2.1 . 04 
Depression 
Social Support 
Perceived Impact 
Change in Impact 
-. 36 -3.1 . 004 
. 46 3.6 . 001 
-. 49 -3.9 . 001 
F= 6.6; R2=. 32; p<. 0003 
F= 10.0; R2=. 36; p<. 0001 
Finally, interaction terms were calculated for general support with perceived 
impact and perceived seriousness. None of these interaction terms was associated 
with positive well-being, depression or dietary self-care so no further analysis was 
done. This left the final equations to predict self-care unchanged (see Table 5.4 for 
Exercise, Testing and Anxiety, Table 5.5 for Diet, and Table 5.6 for Depression and 
Positive Well-Being). 
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5.6 Discussion 
Over the 6-months follow up there was no significant change in participants' 
self-care or emotional well-being. In comparison, participants reported significantly 
less family support at follow-up, both general and diabetes-specific. This is probably 
a consequence of the shift to greater independence and peer orientation that is a 
feature of adolescent development (Coleman & Hendry 1990). 
Participants also reported their diabetes to be more serious and that their 
treatment would be less effective in controlling their diabetes at follow-up. Although 
this result was not unexpected, it does need explaining. It may be that, as young 
people try to manage their own diabetes, they begin to see the relationship between 
their own actions and blood glucose levels. This occurs at the same time as 
adolescents are experiencing fluctuating levels of growth and pubertal hormones, 
which also affect blood glucose regulation. This combination of learning and puberty 
may result in adolescents perceiving their treatment to be less effective in controlling 
their diabetes. 
Furthermore, as parents, children and adolescents are taught the importance of 
good control to prevent later complications, it would naturally follow that, if their 
treatment is not seen as being effective for controlling their diabetes, it can not 
therefore be effective in preventing complications. If the treatment is not effective in 
preventing complications, then they are more likely to experience the complications, 
and perceive their condition to be more serious. These personal model beliefs would 
be predictive of poorer self-care, resulting in poorer blood glucose regulation, 
spiralling the system downwards. 
The lack of any significant changes in well-being and self-care may well 
explain why changes in social support and personal model beliefs did not predict 
changes in self-care and well-being. However, these results should not be seen as 
negative. If social support and personal model beliefs have a causal influence on self- 
care and well-being, then they need to change first. Therefore, the pattern of results 
described here may be a reflection of the temporal order of events. Clearly, further 
follow-up data is needed to confirm whether self-care and well-being will 
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subsequently change in response to these changes in social support and personal 
model. 
The analyses reported here indicate that the more impact diabetes is perceived 
to have on participants' day to day life, the lower the levels of the participants' well- 
being, depression, anxiety and positive well-being. Even after controlling for 
baseline perceptions of perceived impact, change in impact was predictive of well- 
being. In addition, for depression and positive well-being the composite general 
measure of support was an important predictor. With baseline and change scores 
being predictive of follow-up measures, this provides strong support for the 
importance of peer and family support, and the perceived impact of diabetes. 
With perceived impact and support acting independently to predict well-being, 
the results of this study also replicate the results of Connell and colleagues (1994) 
using structural equation modelling to predict depression in adults with diabetes. 
Although there were notable gender differences in both support and personal 
model beliefs, only perceived impact of diabetes, and not social support, mediated the 
relationship between gender and well-being. This raises the question as to why 
adolescent girls perceived that diabetes has a greater impact on their life than 
adolescent boys. One possible reason is girls' greater concern with body image and 
weight gain, and the use of insulin manipulation to control weight (Dunning, 1995; 
Khan & Montgomery, 1996). This is partially supported by the increase in reported 
insulin skipping in girls over follow-up. The difference in the perceived impact of 
diabetes may also be a reflection of girls reporting a greater decline in the level of 
diabetes-specific family support. Change in impact is in turn associated with diabetes- 
specific family support. With psychological adjustment mediating the relationship 
between gender and metabolic control (La Greca et al., 1995b), the mediating role of 
personal models between gender and well-being is of particular importance and is 
clearly an area for future research. 
It is important to note that it was not family or friend support that was 
predictive of well-being and dietary self-care. Rather it was the combination of family 
and friend support that was important. These data support Varni and Wallander's 
suggestion that young people need both supportive family and friends if optimal well- 
being and self-care are to be maintained. Furthermore, it was not the diabetes-specific 
measures of support, but the general measure of acceptance and emotional support 
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that is provided by both friends and family that was important. This is supported by 
previous work which indicates that both peers and the family are seen as primary 
sources of emotional support (La Greca et al., 1995; Cauce et al 1990). 
However, the relationship between this emotional support and dietary 
behaviour would seem to be mediated by the adolescent's personal models of 
diabetes. In particular, beliefs about the effectiveness of the treatment regimen to 
control their diabetes, and perceptions about the seriousness of their diabetes appear to 
be more proximal determinants of dietary behaviour. Although the results for 
treatment effectiveness match those in adult studies, the results for perceived 
seriousness are inconsistent with previous research (Hampson et al., 1990; Hampson 
et al., 1995; Glasgow et al., 1997). In these adult studies, greater perceived 
seriousness was associated with better self-care, not with poorer self-care as in this 
analysis. 
Previous studies using the health belief model in adolescents with diabetes 
have also found an inverted relationship between seriousness and adherence or 
metabolic control (Bond et al., 1992; Brownlee-Duffeck et al,, 1987). Do the results 
of these adolescent studies reflect actual differences in the types of relationships in the 
adolescent and adult samples used, or are they a function of complex, non-linear 
relationships between seriousness and self-management behaviour ? It may be that it 
is the interaction between treatment effectiveness and seriousness beliefs that is 
important, which would require a larger sample size to determine. These results may 
also be a reflection of different operationalization of constructs by researchers, or 
different interpretations of questions by participants. Another possibility is that the 
adolescents' behaviour may be determining their beliefs (i. e., those young people who 
are managing their diabetes well perceive their diabetes to be less serious, as they 
believe their behaviour will prevent complications). Alternatively, the results may be 
a consequence of clinicians using ineffective fear communication as a way of 
motivating behaviour. If the data do represent genuine age differences possibly 
caused by differences in perceived invulnerability, denial, planning, and future 
concerns (or lack of them), then questions arise as to how, when, and why the 
relationship switches direction. This is clearly an area that needs further investigation 
if the role of personal models is to be understood, and utilised to guide interventions. 
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If the adolescent's personal models are mediating the link between social 
support and self-care, then in addition to empirical data, this relationship needs to be 
supported by a sound theoretical rationale. Although supportive families may 
encourage the adoption of more adaptive illness representation (Lau et al., 1990) as 
part of the process of learning coping strategies, this is unlikely to be the path of 
influence for peer support. However, research looking at adolescent food choice 
suggests that peers may influence dietary behaviour, through processes such as 
copying the selection of peers, making joint decisions, and making choices that are 
normal amongst their affiliated group (Dennsion 1996; Schlundt et al., 1994). Thus 
group affiliation processes may act to provide an environment which is supportive of 
diabetes self-care, with little or no inter- or intra-personal conflict experienced by the 
adolescent. Where the peer group is not supportive, internal or external conflict may 
result, and consequently affect personal model beliefs. This would also account for 
the fact that it is the combination of family and peer support that is important, as not 
only does the family need to encourage the adoption of appropriate personal models, 
but the adolescent then also needs support in their day-to-day life to maintain them. 
This would explain the results reported by Varni and Wallander (1989), in that it was 
the combination of family and peer support that is associated with better psychological 
well-being and not family or peer support alone, a result replicated in these data. 
This model also fits data from adult studies. Schreurs and de Ridder (1997) 
reviewed the empirical literature examining both social support and coping in adults 
with chronic illness. They concluded that "social support may exert its influence on 
well-being of the chronically ill both directly through affecting coping strategies and 
indirectly by its effect on secondary appraisal.... such as a sense of control or 
competence. Moreover, these studies show that it is not only the positive element, but 
the negative side of social interactions as well which is important for well-being: 
negative types of "support" such as withholding support or negative social interactions 
impeded adaptive coping and lead to a lower sense of competence". These authors are 
therefore suggesting that social interactions may serve to enhance or depress control 
and competence beliefs, an effect which may generalise to strategy beliefs such as 
treatment effectiveness. 
It should be noted that none of the personal model or social support measures 
predicted insulin injecting and blood glucose monitoring. This is possibly because the 
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family is closely involved in these activities. With only a couple of exceptions 
adolescents were on two injections a day regimens. This means that these injections 
are done at home, as is probably blood glucose testing. If this is the case, parents may 
well have direct input initiating or even doing these behaviours, providing no role for 
personal model or general support measures. Dietary self management takes place 
both inside and outside the home, so this aspect of self-management is more likely to 
be influenced by social support and personal model constructs. This argument is 
supported by the negative association between specific dietary support from the family 
and age seen in the baseline data (Skinner & Hampson, 1998) and the decrease in 
family support seen over the 6-months follow-up. This is an issue that can be easily 
addressed in future research by including measures such as the Diabetes Family 
Responsibility Questionnaire (Anderson et al., 1990). Alternatively, the inability to 
predict testing and injecting behaviour may be a consequence of the lack of variability 
in the reporting of these behaviours, as these scales used only two items. 
The lack of associations between diabetes specific support and self-care may 
be a function of the questionnaires used. Although the DFBC has been widely used in 
diabetes research to predict self-care, the scoring system used here, as a result of the 
analysis of responses to the helpful / unhelpful scale, is not one reported previously. 
Furthermore, the measure of diabetes-specific peer support was developed specifically 
for this study, Although based on responses of adolescents in previous interview 
studies, which have been replicated in a follow-up study, the diabetes-specific peer 
support measure's psychometric properties have yet fully to be evaluated. 
Another important result in these data is that young people with a second 
chronic illness had poorer injection self-care. This effect was evident both at 
baseline and follow-up. As mentioned in the literature review, see Chapter 2, to date 
research looking at self-care in adolescents with diabetes has excluded participants 
with a second chronic illness. Why this group of individuals should report more 
frequent skipping and delaying of insulin injections has not been explored in these 
data. It may be that the extra demands, behaviourally and emotionally, of having a 
second chronic illness result in more self-care tasks, complex treatment management, 
or conflicting task demands. Alternatively, for some individuals, the second illness 
may be seen as more serious and take precedence over diabetes. In addition, having a 
second or more serious chronic illness may result in a greater sense of pessimism or 
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learned helplessness about the future. However, this is clearly speculation at the 
moment and is an area worth future investigation. 
Despite the limitations of these data, they indicate the importance of friends 
and family in supporting adolescents with diabetes. Furthermore, this study adds to 
the burgeoning literature supporting the self-regulation model, and the importance of 
personal models of an illness in determining response to health threats. However, the 
direction of causation cannot be inferred from these data, as behaviour may be 
determining beliefs in addition to or instead of beliefs determining behaviour. 
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Chapter 6 
1 Year Follow-Up 
6.1 Model 
This chapter reports the results of the 1-year follow-up data on the adolescents. 
This final follow-up assessment was conducted in an attempt to answer three key 
questions. Firstly, how much do adolescents with diabetes actually change over a one 
year period ? Few studies have reported on change in outcomes over a one year 
period. Those studies that have, have focused on the initial period of adaptation to the 
diagnosis of diabetes (Auslander et al., 1990; Grey et al., 1997; Jacobson et al., 1997), 
or have considered change over an extended period of time (Auslander et al., 1990; 
Jacobson et al., 1990/1994). Secondly, assuming that adolescents' well-being and 
self-care does change over the year follow-up, the analyses sought to examine the 
utility of personal model beliefs in predicting the change in adolescents' behaviour 
and emotional well-being. 
Thirdly, on completion of the study, each participant's medical records were 
reviewed and the results of all assays of glycated haemoglobin, taken over the 
duration of the study were obtained. This enabled the analyses to describe change in 
metabolic control in adolescents over the year's follow-up. Following on from this, 
the role of emotional well-being and diabetes self-care behaviour in determining 
metabolic control in adolescents can be explored. Although the physiological 
processes of puberty are partly accountable for the corresponding deterioration in 
metabolic control, the main cause of poor control is thought to be poor self-care 
(Morris et al., 1997). However, levels of anxiety and depression are frequently 
elevated during the adolescent years (Coleman & Hendry, 1990). These changes in 
emotional well-being may also be a key determinant of metabolic control, either 
indirectly through their impact on diabetes self-care and other health-behaviours, such 
as smoking or use of illicit drugs (see Figure 6a), or directly through the neuro- 
endocrine effects of depression and anxiety (see Figure 6b). La Greca and colleagues 
(1995) suggested that emotional well-being accounted for gender differences in 
metabolic control, and implicated well-being as impacting directly on control. 
Unfortunately, their study did not simultaneously report on the self-care behaviour of 
young people. Therefore, this study sought to provide some insight into the role of 
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emotional well-being and self-care behaviour in determining metabolic control during 
adolescence. 
Figure 6a Indirect Impact of Emotional Well-Being on Metabolic Control 
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Personal 
Model Self-Care 
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Control 
Figure 6b Direct Impact of Emotional Well-Being on Metabolic Control 
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To address these issues, the first section details the attrition over the one year 
follow-up, and describes the sample that completed the whole study. This sample is 
then compared with the initial sample recruited at baseline. Demographic and medical 
history associations with personal model beliefs, self-care and well-being are then 
reported. Thereafter, changes occurring between the 6-months and 1-year follow-up 
are reported. This is followed by a description of change occurring over the whole 
year for personal model beliefs, self-care and well-being. 
Associations between change, occurring over the second 6-months follow-up 
and over the year in total, and demographic and medical history variables are then 
explored. This is followed by analyses of the associations between changes in well- 
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being and self-care and changes in personal model beliefs. Based on the results of 
these analyses, multiple regressions were conducted with self-care and well-being at 
one year follow-up as the dependent variable, and personal model beliefs as 
predictors. 
The results of the glycated haemoglobin assays were then converted into 
standardised scores. Change in metabolic control over follow-up are then described. 
Associations between metabolic control and self-care, well-being and personal model 
beliefs are then explored. The results of these analyses, and the results reported in 
Chapters 4 and 5 are then summarised and discussed. 
6.2 Measures 
One of the challenges facing a longitudinal study is retaining participants over 
the follow-up period. Despite participants receiving thank you letters, and progress 
reports after three months, 30% of the initial sample did not complete the 6-months 
follow-up. If this attrition rate continued the sample size at 1-year follow-up would be 
insufficient to conduct any meaningful analysis. Therefore, it was necessary to revise 
the study protocol to reduce any further attrition to a minimum. The only feasible 
means to change the protocol was to reduce the number of questionnaires being 
completed. This would reduce the burden on participants, and hopefully increase the 
probability of the assessment being completed. Therefore, the utility of the various 
instruments was reviewed. 
Neither the well-being nor self-care measure could be dropped from data 
collection as these are the primary outcome measures of the study. The personal 
models of diabetes questionnaire is a very brief, eight item, instrument. By removing 
this instrument from the assessment there would be little noticeable change in the 
demands on participants. Previous analyses also indicated that personal model beliefs 
compared to social support were the more proximal determinants of self-care and 
well-being (see Chapters 4 and 5). Furthermore, repeated literature searches had 
failed to identify any studies of adolescents using the personal illness model approach. 
Therefore, the personal model beliefs items were retained. 
This led to consideration of the four social support measures. Dropping either 
the general (two sides A4) or diabetes-specific support measures (four sides A4) 
would result in a significant reduction in the participant burden. The diabetes-specific 
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measure of peer support was an obvious candidate to be excluded at 1-year follow-up. 
This was a newly developed questionnaire, with no established reliability or validity. 
Furthermore, previous analyses indicated that this instrument was not associated with 
either self-care or well-being (see Chapters 4 and 5). However, excluding the 
diabetes-specific measure of peer support raises questions as to the rationale for 
including the diabetes-specific measure of family support. If only the family measure 
is included, it is not possible to explore the relative contribution of family and friend 
support. Although this measure was associated with blood glucose monitoring at 
baseline, no other analyses supported its utility as a predictor of self-care and well- 
being. This poor utility may be a function of the problems with scoring of these 
measures. Participants responses, see Chapter 4, suggested the scales generated by 
previous authors are not supported. This raises questions as to the validity of this 
instrument. 
At both baseline and 6-months follow-up, analyses indicated that it was the 
general emotional support and not diabetes specific support, that was predictive of 
self-care and well-being. Furthermore, both the baseline and 6-months follow-up data 
indicated that young people need both family and friend support. In light of this, and 
the substantial reduction in the length of the questionnaire that results, all the social 
support questionnaires were dropped from the final questionnaire booklet. Therefore, 
at 1-year follow-up participants completed three questionnaires assessing self-care, 
well-being and personal model beliefs. After completing and returning these 
questionnaires, the medical records of participants were then accessed and their 
glycated haemoglobin results from baseline to study completion were obtained. 
6.3 Results 
6.31 Attrition 
Questionnaires were sent out to participants who completed the 6-month 
follow-up, and individuals who did not actively withdraw from the study. This 
resulted in a total of 66 questionnaires being distributed. Of these, 54 young people 
(25 girls, 29 boys) completed and returned the 1 year follow-up questionnaire booklet. 
This sample was two (one male and one female) more than completed the 6-months 
follow-up. There was no significant gender bias in participation (x2 = 0.17; df = 1; p 
>, 89). Similarly the distribution of those with a chronic illness (x2 = 0.002; df = 1; p 
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>. 96) and socio-economic status of participants (x2 = 4.3; df = 5; p >. 50) was not 
significantly different from baseline or 6-months follow-up. The age (t = 1.89; df = 
71; p >. 05) and the duration of diabetes (t = . 07; df = 71; p >. 90) of the final sample 
was not significantly different from the baseline sample. 
However, at baseline, those who completed the 1-year follow-up were 
significantly different from non-completers on several measures. Those adolescents 
who did not complete the 1-year follow-up were significantly more depressed (t= 
2.13; df = 72; p <. 05), had poorer dietary self-care (t = -2.83; df = 72; p <. 001) were 
more likely to skip or delay taking their insulin (t = -2.53; df = 72; p <. 05) and 
perceived their diabetes to be more serious at baseline, see Table 6.1. 
Table 6.1 Baseline Values of Whole Sample and Those Completing Follow-up: 
Demographic, Self-Care, Well-Being and Personal Model Beliefs 
Age 
Duration 
Depression* 
Anxiety 
Positive Well-Being 
Diet* 
Exercise 
Testing 
Injecting* 
Perceived Seriousness* 
Perceived Impact 
Effectiveness to Control 
Effectiveness to Prevent 
Non-Completers 
(Mean, ± SD) 
15.5 ± 1.8 
4.9 ± 3.9 
5.5 ± 3.1 
5.8 ± 3.1 
5.6 ± 5.6 
10.6 ± 3.9 
9.2 ± 5.5 
6.3 ± 3.6 
5.0 ± 1.2 
6.9 ± 1.8 
5.4 f 1.9 
7.4 ± 1.6 
7.4 ± 1.6 
'ý Difference between baseline and 1-year significant p <. 05 
Completers 
(Mean, ± SD) 
14.5 ± 1.8 
4.8 ± 3.7 
4.3 ± 2.1 
5.0±3.3 
8.3 ± 2.6 
12.6 ± 3.0 
11.0 ± 5.1 
7.4 ± 3.7 
5.4 ± 1.0 
5.5 ± 1.9 
4.7 ± 2.0 
7.7 ± 1.3 
7.7 ± 1.4 
92 
6.32 Demographic Effects at 1-Year Follow-Up 
There were a number of gender differences at 1-year follow-up that were 
consistent with baseline and 6-months follow-up data. Girls reported significantly 
higher levels of depression (t= 1.79; df = 53; p <. 05), and higher levels of anxiety (t 
= 4.43; df = 53; p <. 001). In addition, girls' responses indicated that they perceived 
their diabetes to be more serious (t= 2.54; df = 53; p< . 01) and that it has a greater 
impact on their lives (t = 1.9; df = 53; p< . 05). Neither duration of illness nor socio- 
economic status was associated with any personal model beliefs or well-being. 
Participants from lower socio-economic groups continued to have poorer diets at 1- 
year follow-up (r = -. 25; p =. 05). There were no significant associations between any 
other self-care measures and duration of diabetes or socio-economic status. There 
were no significant differences between adolescents who had a concurrent chronic 
illness and individuals with no other chronic illness on any well-being or personal 
model beliefs. However, adolescents with another chronic illness reported poorer 
dietary self-care (t = -2.7; df = 53 p< . 01) and poorer insulin management (t = 5.12; df 
= 53; p <. 05). After controlling for multiple comparisons, using Bonferroni correction, 
only the gender difference in reported anxiety remained significant. 
6.33 Change From 6-Months to 1 Year Follow-Up 
Participants' responses at 6-'months were moderately to highly correlated with 
the 1-year follow-up responses (. 44 <r< . 75). 
This indicated that, relative to each 
other, participants' responses remained relatively stable. When responses at 1-year 
follow-up are compared with 6-month follow-up, using paired t-tests, three variables 
showed evidence of significant change over the second 6-months follow-up (see Table 
6.2). Compared to 6-months follow-up, participants were less likely to test their blood 
glucose levels at 1-year follow-up (t = 2.03; df = 53; p= . 05). Participants also 
reported that their diabetes treatment was less effective in controlling their diabetes (t 
= -2.54; df = 53; p <. 05) and that it was more serious (t = -2.20; df = 53; p =, 05) at 1- 
year follow-up than at 6-months follow-up. 
Change scores were then calculated for the second 6-months follow-up by 
subtracting 1-year follow-up values from 6-month follow-up values. The resulting 
distribution of change scores was significantly different from a normal distribution for 
two measures, insulin administration and treatment effectiveness to control diabetes. 
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For insulin administration (timing and frequency of insulin injections), 56% of the 
samples' responses indicated that there was no change over the second 6-months of 
follow-up. Of those who did evidence some change, 28% reported a change towards 
poorer self-care, but with no variation in the degree of change. The distribution of 
change in treatment effectiveness to prevent the complications was bi-modal; 16% of 
participants reported no change and the remainder of participants evenly distributed 
around two modes. Forty two percent moved to a stronger belief in effectiveness of 
treatment to prevent complications. The other 42% moved towards a weaker belief in 
the effectiveness of treatment to prevent complications. 
Table 6.2 Table of Mean and Standard Deviations for Sample Completing All 
Follow-Up Assessments 
Variable 
Depression 
Anxiety 
Positive Well-Being 
Diet 
Exercise 
Testing 
Injecting 
Perceived Seriousness 
Perceived Impact 
Effectiveness to Control 
Effectiveness to Prevent 
Baseline 6 Months 1 Year 
4.3 ± 2.1 4.8 ± 2.7 5.1 ± 2.6 " 
5.5 ± 3.4 5.0 ± 3.4 4.7 ± 3.5 
8.3 ± 2.6 7.6 ± 3.8 7.8 ± 3.3 
12.7 ±3.0 13.0±2.8 13.0±3.2 
11.0 t 5.1 10.2 ± 4.7 9.5 ± 4.1 " 
7.4 ± 3.7 7.2 ± 3.7 6.2 ± 4.1 *" 
5.4 ± 1.0 5.3 ± 1.1 5.3 ± 1.0 
5.5 ± 1.9 6.1 ± 1.9 4.8 ± 2.0 *" 
4.7 ± 2.0 5.1 ± 2.2 6.6 ± 1.8 
7.7 ± 1.3 7.3 ± 1.7 7.8 ± 1.5 * 
7.7 ± 1.4 7.7 ± 1.3 7.8 ± 1.6 
*= significantly different from 6 Months; " signficantly different from Baseline 
There were no associations between any measures of change in self-care, well- 
being or personal model beliefs and age, duration, socio-econoinic status and gender. 
However, individuals who had a concurrent chronic illness reported an increase in 
reported anxiety (t = -2.27; df = 41; p<. 05) and a greater decrease in the quality of 
their dietary self-care (t = 3.01; df =39; p <. 005). 
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Change scores for the second 6 months of follow-up were inter-correlated. 
Change in depression was significantly correlated with change in anxiety (r = . 33; p 
<. 05) and change in positive well-being (r = -. 34; p <. 05), with anxiety and positive 
well-being also correlated (r -. 55; p <. 001). Amongst the self-care care measures 
only change in dietary self-care and insulin management were associated (r =. 38; p 
<. 05). Change in dietary self-care was also associated with change in anxiety (r = -. 34; 
p <. 05); such that increasing anxiety was associated with poorer dietary self-care. 
Change in personal model beliefs was not associated with any well-being measures. 
However, change in treatment effectiveness to control diabetes was associated with 
change in dietary self-care (r= . 46; p< . 005), with a change to a stronger 
belief in the 
effectiveness of treatment associated with improved self-care. There were no other 
significant associations between personal model beliefs and self-care. After 
controlling for multiple comparisons (Bonferroni corrections) only the associations 
between positive well-being and anxiety, and between treatment effectiveness beliefs 
and diet were significant. 
Based on these results, a multiple regression was undertaken to predict dietary 
self-care at 1-year follow-up. On step 1, dietary self-care at 6-months follow-up was 
entered. On step 2, gender, socio-economic status, comorbidity and perceived 
treatment effectiveness to control diabetes were entered. Dietary self-care at 6-months 
follow-up accounted for 51 % variance in follow-up self-care. On step 2, whether 
participants had a second chronic illness and perceived effectiveness of treatment to 
control diabetes was added to the equation. Those young people who had a second 
chronic condition had better self-care (ß = . 
59; t=3.80; p <. 001). Change in 
treatment effectiveness to control diabetes was predictive of dietary self care (ß =- 
. 
31; t= -3.48; p <. 005). To establish whether this result was 
due to greater change in 
treatment effectiveness predicting greater change in self-care, change in treatment 
effectiveness to control diabetes was squared. This squared measure was then entered 
into the regression instead of the raw change score. This squared measure was not 
predictive of change in self-care. Therefore, the data indicated that a change towards a 
weaker belief in the effectiveness of treatment to control diabetes is predictive of 
poorer self-care and vice versa. These two variables, treatment effectiveness and co- 
morbidity, accounted for 71 % of the variance in 1-year follow-up dietary self-care. 
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6.34 Change Baseline to 1-Year Follow-Up 
As the sample had evidenced little change across each of the 6-monthly 
follow-ups, change over the whole year was explored. Correlating baseline and 1-year 
follow-up values again suggested that the participants' responses relative to each other 
were relatively stable (Al <r> . 
80). However, when baseline responses were 
compared with 1 year follow-up responses, four significant effects are evident (see 
Table 6.2). Over follow-up, participants reported increased levels of depressive 
symptomology (t = -2.92; df = 53; p= . 03). Two aspects of self-care show a similar 
trend over follow-up. Participants reported less frequent exercising (t = 2.33; df =53; 
p =. 03) and less frequent blood glucose checking (t = 2.72; df =53; p <. 009). The 
perceived seriousness of diabetes is the only other variable to show significant change. 
Over follow-up, participants report that they believe their diabetes to be more serious 
(t =-5.16; df = 53; p =. 001). 
Change scores were then calculated by subtracting 1-year follow-up values 
from baseline values. The distribution of change scores was significantly different 
from a normal distribution for four measures, depression, blood glucose testing, 
insulin administration and perceived seriousness (using Shapiro-Wilks tests). Change 
in depression was bimodally distributed. The modes were of equal size either side of 
no change over follow-up. For insulin injections, 51% of participants' responses 
indicated no change in the insulin management behaviour over follow-up. Of the 
remaining participants there was very little distribution in response, 40% being 
distributed evenly on plus or minus one point either side of no change. Blood glucose 
testing evidenced a definite skew. Although 36% of participants indicated no change 
over follow-up, 58% reporting less frequent blood glucose testing over time. The 
distribution in change in perceptions of seriousness were similarly skewed, with 60% 
reporting their diabetes was less serious at follow-up, and 29% showing no evidence 
of change. 
There were no gender differences on any of the change scores for the 1-year 
follow-up. However, there were a few associations between change scores and other 
demographic indices. Older participants at baseline were more likely to show an 
improvement in insulin management behaviour over follow-up (r = . 27; n= 
53; p 
<. 05). Similarly, older participants were more likely to report a stronger belief in the 
96 
effectiveness of their treatment to prevent complications at follow-up (r -. 29; p <. 05). 
Participants who had lived with diabetes for longer were more likely to report an 
increase in anxiety over the year's follow-up (r = . 31; p <. 05), In addition, 
participants from lower socio-economic groups were more likely to report less 
frequent blood glucose testing over follow-up (r = -. 33; p< . 05). 
There were also two significant differences between those with a second 
chronic illness and those with diabetes. Over follow-up participants with a second 
chronic illness were more likely to report a stronger belief in the effectiveness of 
treatment to control their diabetes at follow-up (t = 2.16; df = 53; p< . 05). At follow- 
up participants with a second chronic illness were more likely to report better dietary 
self care, compared to baseline, than those individuals with diabetes only (t = 3.23; df 
=53; p< . 
005). However, after controlling for multiple comparisons (using 
Bonferroni corrections) only the dietary self-care difference between individuals with 
and without a second chronic illness remained significant. 
6.35 Prospective Analysis 
To test the hypothesis that personal models are causal determinants of self- 
care, the change scores for personal model beliefs, self-care and well-being were 
correlated. This analysis indicated a number of significant correlations amongst 
change scores. For well-being, change in anxiety was associated with change in 
depression (r = . 
32; p= . 05) and change in positive well-being (r= -. 
43; p <. 005). 
Change in dietary self-care was associated with change in timing and frequency of 
injections (r = . 37; p< . 05). Furthermore, change 
in anxiety was associated with 
change in dietary self-care (r = -. 33; p< . 05), with 
increases in anxiety associated with 
poorer self-care. 
Change in beliefs in the effectiveness of treatment to control diabetes was 
associated with change in dietary self-care (r = . 45; p< . 
005). No other personal 
model belief was associated with either self-care or well-being. However, change in 
treatment effectiveness to control diabetes was associated with change in the 
perceived impact (r = . 31; p< . 05) and perceived seriousness of 
diabetes (r = . 33; p< 
. 05). 
Change in perceived impact and change in perceived seriousness were similarly 
correlated (r = . 
37; p< . 05). After controlling for multiple tests 
(Bonferoni formula), 
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only the association between change in treatment effectiveness to control diabetes and 
dietary self-care remained significant. 
Based on these correlations, two multiple regressions were conducted to 
predict anxiety and dietary self-care at 1 -year follow-up. To predict anxiety, on step 
one baseline anxiety was entered. On step two, change in perceived impact of 
diabetes was entered, using stepwise entry. Baseline anxiety accounted for 67% of 
variance in 1-year follow-up anxiety. On step two, change in perceived impact of 
diabetes was a significant predictor of follow-up anxiety, contributing an additional 
4% to the variance in follow-up anxiety, see Table 6.3. To establish whether this result 
was due to greater change in perceived impact predicting greater change in anxiety, 
change in perceived impact was squared. This squared measure was then entered into 
the regression instead of the raw change score. This squared measure was not 
predictive of change in anxiety. Therefore, the data indicated that a change towards a 
perception that diabetes has a greater impact on day-to-day life was predictive of 
greater anxiety. 
Table 6.3 Results of Multiple Regressions to Predict Self-Care and Well-Being at 1- 
Year Follow-Up. 
Variables Bet Tp Equation Statistics 
a 
Step 1 
Baseline Diet 
Step 2 
Baseline Diet 
Dietary Self-Care 
. 55 
4.41 . 
0001 F= 19.9; R2 . 29; p= . 0001 
. 55 
4.96 . 
0001 
Treatment Effectiveness to Control -. 37 -3.30 . 0017 F= 
17.7; R2= . 42; p= . 0001 
Anxiety 
Step 1 
Baseline moiety . 82 9.2 . 
0001 F= 96.6; W=. 67; p= . 0001 
Step 2 
Baseline Anxiety . 85 10.61 . 
0001 
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Perceived Impact -. 19 -2.46 . 017 F= 56.7; R2=. 71; p= . 0001 
To predict dietary self-care at follow-up, baseline dietary self-care was entered 
on step one. On step two, change in treatment effectiveness to control diabetes was 
entered, using stepwise entry. Baseline self-care accounted for 29% of follow-up 
dietary self-care. On step two, change in treatment effectiveness to control diabetes 
entered the regression on step two, contributing an additional 13% of variance to the 
prediction of follow-up dietary self-care, see Table 6.3. To establish whether this 
result was due to greater change in treatment effectiveness predicting greater change 
in self-care, change in treatment effectiveness to control diabetes was squared. This 
squared measure was then entered into the regression instead of the raw change score. 
This squared measure was not predictive of change in self-care. Therefore, the data 
indicated that a change towards a weaker belief in the effectiveness of treatment to 
control diabetes is predictive of poorer self-care and vice versa. 
6.36 Predicting Metabolic Control 
Each of the four hospitals from which participants were recruited utilised 
different assay procedures for measuring glycated haemoglobin (HbAlc). Therefore, 
the assay results from each centre needed to be standardised before any further 
analysis could be conducted on these data. To achieve this, the mean and standard 
deviation of the reference range was obtained from each hospital laboratory. Using 
these data each participant's glycated haemoglobin assay was converted to az score. 
The number of assays taken during the study varied substantially between 
participants, ranging from 3 to 7. This was a function of the substantial variability in 
the number of appointments attended by participants. In addition, blood for assaying 
HbAlc was not taken at every outpatient appointment. This meant there was no 
consistent co-ordination of timing of study assessment and HbAlc. Therefore, the 
mean HbA 1c for all results taken over the study period, plus two months either side of 
baseline and follow-up, was taken as the indicator of metabolic control. 
However, as an indicator of change over the follow-up period the first assay 
result for each participant was compared with the last assay result for each participant. 
This analysis, using paired t-test, indicated that on average HbAlc declined over 
follow-up (t = -2.02; df = 53; p< . 01). This effect size was then converted 
back into 
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HbA 1 c, using the mean and standard deviation HBA 1c of a large, international 
population, over 2,500 children and adolescents (Mortensen et al., 1997). This 
calculation estimates the mean increase in HbA lc over follow-up to be about 1%, 
with higher HbA 1c indicating higher levels of glucose circulating in the blood and 
hence indicative of worse metabolic control. 
Neither age nor duration of diabetes was associated with metabolic control. 
However, participants from lower socio-economic groups had poorer metabolic 
control (r= . 31; p< . 05), and girls had poorer control than boys (t = 2.12; df = 50; p< 
. 
05). There was no significant difference between participants with a second chronic 
illness and those with only diabetes. To examine associations between well-being, 
self-care and metabolic control, the mean of all three assessments for diet, exercise, 
blood glucose monitoring, insulin management, depression, anxiety and positive well- 
being, were correlated with mean HbA 1 c. 
Neither blood glucose monitoring nor exercise were associated with HbA l c. 
However, better dietary self-care (r = -43; p< . 01) and better insulin management (r = 
-. 29; p <. 05) were associated with better blood glucose control . For emotional well- 
being, greater depressive symptomology was associated with worse metabolic control 
(r = . 32; p< . 
05) and greater positive well-being with better control (r = -. 30; p< . 05). 
Therefore, in order to maintain a 1: 10 variable to case ratio, two sets of 
regression were conducted with mean HbA 1c as the outcome measure. The first 
regression included dietary self-care, insulin management, gender and socio-economic 
status, using stepwise entry of variables. This analysis indicated that dietary self-care 
and gender were the only significant predictors of HbA l c, see Table 6.4. In the 
second regression, depression, positive well-being, gender and socio-economic status 
were entered, using stepwise entry of variables. This analysis indicated that positive 
well-being was the only significant self-care measure that was predictive of metabolic 
control, see Table 6.4. 
Finally, a third regression was conducted, with metabolic control as the 
dependent measure, gender, socio-economic status, dietary self-care and positive well- 
being as predictors, using stepwise entry. The result of this analysis indicated that 
only gender and dietary self-care were predictive of metabolic control. Girls 
had 
significantly poorer control than boys, and better dietary self-care was associated with 
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better metabolic control. These two variables accounting for 25% of the variance in 
mean metabolic control over the year's follow-up. 
Table 6.4 Results of Multiple Regression to Predict Metabolic Control 
Variables Beta Tp Equation Statistics 
Self-Care Measures 
Dietary Self-Care -. 36 -2.14 . 05 F=5.51; R2=. 26; p =. O1 
Gender -. 40 -2.33 . 03 
Well-Being Measures 
Positive Well-Being -. 39 -2.09 . 05 F=4.36; R2=. I Ip=. 05 
Combined Analysis 
Dietary Self-Care -. 35 -2.07 . 05 F=5.25; R2=. 25; p =. 01 
Gender -. 41 -2.40 . 03 
6.4 Discussion 
Over the follow-up year participants' reports indicated that adolescence is 
indeed a period of rapid change. Participants reported experiencing more symptoms 
of depression, less frequent exercise and less frequent blood glucose monitoring at the 
end of the follow-up period, compared to baseline. Furthermore, these changes in 
well-being and self-care are also matched by a significant decline in metabolic control 
over the year. Although it should be noted that not all young people evidence these 
negative changes. 
In particular, older participants were more likely to show improvements in 
insulin management behaviour and beliefs in the effectiveness of treatment. This 
result fits well with the generally held view that adolescents have poorer self-care and 
control than both children and adults (Morris et al., 1997). Therefore, this result may 
be a consequence of these older participants starting the process of regaining control 
of their diabetes. This would also fit well with data indicating that poor control, as 
evidenced by recurrent ketoacidosis tends to peek about 14-15 years of age 
(Herskowitz et al., 1995; Kovacs et al., 1995). These results, along with the fact that 
lack of parental involvement or responsibility is predictive of poor control in 
adolescents (see Chapter 2), would suggest that young people are giving other issues 
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in their life greater priority at this time. This seems to fit well with the key concepts 
of Focal Theory (Coleman, 1980) which postulates that young people cope with the 
rapid changes and demands of adolescence by dealing with one task at a time. The 
result of this process of putting other key developmental tasks before diabetes, may 
mean that self-care is not seen as a priority and the process of taking responsibility for 
diabetes management will not be embarked upon until these other issues are resolved. 
Personal model beliefs did not predict change in these outcomes. However, 
the results indicated that the more adolescents believe that their treatment regimen 
will control their diabetes and the higher their socio-economic status, the better their 
subsequent dietary self management. This result is particularly robust, with treatment 
effectiveness to control diabetes remaining significant after controlling for baseline 
dietary self-care. Better dietary self-care in turn, along with being male, was 
associated with better metabolic control of diabetes. Furthermore, the greater the 
impact a young person perceives diabetes to have on their life the more anxiety they 
subsequently experience. Again the personal model belief, perceived impact, 
remained a significant predictor of follow-up anxiety after controlling for baseline 
levels. It should also be noted that the brief personal model assessments reported 
here, were as predictive of dietary self-care and anxiety as much lengthier interviews 
and questionnaires in previous studies (Glasgow et al., 1997; Hampson et al., 
1990,1995). 
The ability to prospectively predict dietary behaviour is important. Firstly in 
this study, as in previous research, diet was a significant predictor of metabolic control 
(Elamin et al., 1993). Diet is also frequently reported as the most difficult part of the 
diabetes treatment regimen (Schlundt et al., 1994,1996). This suggests that diet is a 
primary concern for both individuals with diabetes and health care professionals. The 
ability of the personal models constructs to prospectively predict anxiety is also 
important. Despite the lack of association between anxiety and metabolic control, 
anxiety is an important index of an individual's well-being. Well-being or quality of 
life is just as important as physiological indices in diabetes care, where treatment is 
intended to optimise both. 
The prospective data reported here builds on the cross-sectional and 6-month 
prospective data reported earlier. In particular, controlling for baseline values in the 
analysis has reduced the number of significant predictors of self-care and well-being. 
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In particular, this prospective analysis has re-inforced the importance of short-term 
personal model beliefs, effectiveness of treatment to control diabetes and the impact 
of diabetes on day-to-day life, as predictors of self-care and well-being. Neither the 
bivariate nor multivariate prospective analysis indicated that either perceived 
seriousness or treatment effectiveness to prevent the complications of diabetes was 
associated with self-care or well-being. 
Differentiating between long- and short-term beliefs may be of fundamental 
importance in understanding the conflicting results on threat expectancies in previous 
work on adolescents with diabetes (Bond et al., 1992; Bronwlee Duffeck et al 1987; 
Palardy et al., 1998). This finding is consistent with research on fear of 
hypoglycaemia, another short-term threat expectancy, that has been found to be 
associated with diabetes control in adolescents (Green et al., 1990). Previous research 
on threat expectancies has done little to distinguish between the short-term and long- 
term fear expectancies, which would appear to be an important distinction for this age 
group. 
Two other results of this study are of note. Firstly, the gender difference in 
metabolic control warrants further consideration. La Greca and colleagues (1995) 
similarly reported that girls had poorer metabolic control than boys. Secondly, La 
Greca reported that the association between gender and blood glucose control was 
mediated by emotional well-being. That is, girls also reported higher levels of 
negative emotions, such as depression and anxiety. When these variables were 
entered into the analysis, there was no significant effect of gender on blood glucose 
regulation. The data here provide partial support for this result. Throughout the study 
girls had consistently poorer well-being, and when well-being and gender alone were 
used to predict metabolic control, there was no significant gender effect. However, 
when self-care was entered, well-being was no longer predictive of metabolic control, 
but gender was. This issue clearly warrants further investigation, particularly in the 
context of personal model beliefs, as once perceived impact is used to predict well- 
being, gender differences in well-being are no longer apparent. 
However, not all the results supported the importance of personal model 
beliefs as predictors of self-care. The lack of association between treatment 
effectiveness and the other self-care measures (exercise, blood glucose testing, 
insulin 
injecting) could be attributable to a number of factors. Firstly, failure to account for 
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differences in insulin injections and blood glucose testing may also be a consequence 
of the low level of variability of these scales. It could also be the result of the direct 
impact of the family. Beliefs can only predict behaviour when the individual has 
responsibility for the activities. For example, as the participants were predominantly 
on two injections a day they were probably being prompted by external cueing from 
the family and not acting solely in response to their own beliefs. The fact that many 
participants reported that they had not been encouraged to, or had not recalled being 
encouraged to, exercise as part of their treatment may account for the lack of 
prediction in this area. Finally, the very brief questionnaire used in this study utilised 
general questions about diabetes management, rather than specific questions for each 
component, which may have much greater utility (Glasgow et al., 1997). 
There are also a number of problems with this study. The most obvious 
limitation is the nature of the sample, which was exclusively Caucasian with a middle 
class bias. It should be recalled that 20% of young people scheduled to attend the 
outpatient clinic, did not attend during the recruitment period. Although non-attendees 
were not significantly different in age and gender from clinic attendees, this in no way 
confirms that they are not a systematically different group. The failure to include non- 
attendees is a recurring problem in this field of research, and an area that clearly 
warrants investigation. Another problem with the sample was that those participants 
who dropped out of the study had poorer self-care and reported greater depressive 
symptomology. However, it should be noted that 73% of the sample were retained to 
follow-up, with the final sample equating to just over 37% of the eligible population. 
Although this does not eliminate the fact that the sample is relatively small, the 
analysis remained relatively conservative, and in all multivariate analysis a 10: 1, cases 
to variable, ratio was maintained. Furthermore, the fact that 25% of participants 
reported that they did either none or only a few of the blood glucose tests 
recommended by their care team, suggests that this sample is not a particularly co- 
operative group, and was responding fairly honestly. The reliance on self-report 
measures is another weakness of the study, but the fact that all bar one of the 
questionnaires have been well validated in previous research partly ameliorates this. 
Despite its limitations, this study confirms the importance of personal models 
of illness in determining our responses to illness. Therefore, further work is warranted 
to confirm a) whether the distinction between short- and long-term beliefs is important 
104 
for adolescents; b) that the predictive ability of personal model beliefs remains after 
controlling for the other constructs, such as family support, self-esteem and perceived 
barriers, that are closely related to self-care and well-being; and c) that personal model 
beliefs are determinants of self-care and well-being and not vice versa. 
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Chapter 7 
Personality, Personal Models and Self-Care 
7,1 Introduction 
The prospective study, reported in Chapters 3-6, indicated that personal model 
beliefs are robust predictors of emotional well-being and dietary self-care. However, 
none of the personal model beliefs was predictive of frequency of exercise, frequency 
of blood glucose testing or timing and insulin management in this population of 
adolescents. In comparison, treatment effectiveness and perceived seriousness of 
diabetes were predictive of these aspects of self-care in adults with diabetes (Glasgow 
et al., 1997; Hampson et al., 1990,95). This difference in results could be attributed to 
a number of factors. The results may reflect the degree of control adolescents have 
over their self-care behaviour. In particular, insulin injections and blood glucose 
monitoring may be prompted and supervised by parents. Exercise may also be 
similarly regulated by parental behaviour, as they may need to provide transport and to 
pay for facilities, club membership and equipment. This issue can be addressed by 
assessing the degree of parental involvement in diabetes care. However this means 
assessing both parents' and adolescents' perceptions of responsibility. Alternatively, 
the issue can be clarified by exploring the role of personal model beliefs in a slightly 
older population, such as young adults, who have a greater degree of autonomy over 
their self-care. If personal model beliefs are predictive of all aspects of self-care in 
this older population, then a stronger argument is provided for parental responsibility 
moderating the association between personal model beliefs and self-care in 
adolescents. 
Another possible explanation for the inability of the brief questionnaire to 
predict exercise, testing and insulin injecting is the lack of items specific to these 
behaviours in the instrument used. For treatment effectiveness there were four items, 
two on diet and two general questions about treatment effectiveness. The perceived 
consequences scale consisted of four items. These items were also very general in 
nature, for example the item "my diabetes is a serious condition" may not be specific 
enough for a group of adolescents to interpret consistently, or reliably. Therefore, 
there is a clear need to explore the role of treatment effectiveness beliefs in adolescent 
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/ young adult population using an instrument that covers all four areas of diabetes self- 
care. 
A second point that should be drawn from the prospective study reported in 
Chapters 3-6, is the distinction between short-term and long-term beliefs in 
adolescents. Short-term personal model beliefs were prospectively predictive of both 
emotional well-being and dietary self-care. Whereas, neither long-term beliefs about 
treatment effectiveness nor the perceived consequences of diabetes were predictive of 
self-care or well-being. As previous research has not explored this distinction, this 
result clearly needs replicating, before it can be considered a robust finding. 
Furthermore, although the distinction for treatment effectiveness beliefs was explicit 
in the wording of items e. g. "How likely to control your diabetes", versus "How likely 
to prevent the complications of diabetes", this distinction was not clear for the 
perceived consequences scale. Therefore, it is necessary assess both short-term and 
long-term treatment effectiveness beliefs for each aspect of the diabetes treatment 
regimen, and to explicitly assess beliefs about both the short- and long-term 
consequences of diabetes. 
Assuming that the issues of measurement specificity and behavioural 
autonomy are resolved, there remains the question of the importance of personal 
model beliefs in determining individuals' self-care. Leventhal and colleagues' Self- 
Regulation Model (1984,92,98) postulates that an individual's personal model beliefs 
are the most proximal determinants of the strategies individuals use to manage their 
illness. To date the research on individuals with diabetes has supported this model. 
Glasgow and colleagues (1997) compared the predictive utility of personal model 
beliefs to perceived barriers to treatment. The data from their cross-sectional survey 
indicated that personal model beliefs were better predictors of self-care than perceived 
barriers to and benefits of self-care. The prospective data reported in chapters 4 and 5 
indicate that personal model beliefs are more proximal determinants of self-care than 
either parental or familial support. 
These studies suggest that illness representations are proximal determinants of 
self-care. However, they compared personal model beliefs with constructs that are 
predominantly social in nature (perceptions of barriers, support of 
friends and family). 
As such, the impact of these variables is by their social nature likely to 
be more distal 
than individual internalised constructs. Therefore, for a more robust test of the 
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proximal role of personal model beliefs, research needs compare their predictive 
utility with other more internal, individualised variables. One of the more stable, 
individual and proximal variables that is being seen as increasingly important 
determinant of heath behaviour, is an individual's personality. 
Historically, research has been unable to demonstrate any consistent 
associations between personality measures and health behaviour. One major 
contribution to this problem was the lack of consensus in how to operationalise the 
concept of personality. However, over the past decade a consensus has begun to 
emerge that personality traits can be described along five core dimensions; 
agreeableness, conscientiousness, extraversion, emotional stability and openness to 
experience (Digman, 1990; McCrae & Costa 1987). Although this model does not 
receive unanimous support, its semantic basis and grounding in lay descriptions of 
individuals' behaviour means its theoretical underpinning is closely related to the 
narrative lay perspective of personal model beliefs. 
Two of these "big five" personality dimensions are seen as particularly 
relevant to health and health behaviour, emotional stability, also referred to as 
neuroticism, and conscientiousness. Emotional stability is the dimension of 
personality characterised by the tendency to experience chronic negative emotions and 
to display related cognitive and behavioural characteristics (Digman, 1990; McCrae & 
Costa 1987). Individuals scoring low on emotional stability thus have generally 
negative views of themselves and the world regardless of the objective reality. The 
published data do not support a direct association between emotional stability and 
health behaviour (Wiebe & Smith 1997). However, studies have consistently shown 
that greater emotional instability, or higher neuroticism, is associated with more 
frequent reporting of symptoms, reporting greater severity of symptoms, more 
frequent contact with health care professionals, greater emotional distress and poorer 
self-reported health (Costa et al 1982; Larsen 1992; Shekelle et al., 1991). In patients 
with diabetes, neuroticism has been associated with reporting of more symptoms 
when hypoglycaemic, and greater worry about hypoglycaemia (Hepburn et al., 1994). 
These findings suggest that emotional stability may be influencing individuals' 
perceptions of their bodily sensations, resulting in more negative illness beliefs and 
prognosis (Christensen et al., 1999; Wiebe & Smith 1997). As such it is hypothesised 
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that emotional stability influences self-care behaviour indirectly through its effect on 
beliefs about the nature, impact and severity of a condition. 
Conscientiousness refers to traits such as reliability, perseverance and self- 
discipline (Digman 1990; McCrae & Costa 1987), and there is increasing evidence 
that it is an important predictor of health behaviour. Higher scores on 
conscientiousness have been associated with prospectively lower levels of drinking 
and smoking (Friedman et al., 1995) and regular mammography screening (Siegler et 
al., 1995). In cross-sectional studies conscientiousness has been associated with 
greater use of sun protection (Castle et al., 1999), higher levels of preventive health 
behaviours (Booth-Kewley & Vickers, 1994; Ingledew & Brunning, 1999; Lewmos- 
Geraldez & Fidalgo-Aliste, 1997) and lower levels of risky behaviours (Arthur & 
Graziano, 1996; Vollrath et al 1999). In the context of chronic illness, 
conscientiousness has been associated with better self-care for those on renal dialysis, 
(Christensen & Smith, 1995), self-care in adults with type 1 diabetes (Christense et al., 
1999) and longer renal deterioration times in type 1 diabetes, an indirect measure of 
self-care, (Brickman et al., 1996). 
As mentioned in Chapter 2, the trait of conscientiousness overlaps 
substantially with descriptions of ego strength/development (Friedman et al, 1995b). 
Several studies have found that more mature ego development (impulse control, moral 
development, quality of interpersonal relations) is associated with better control of 
diabetes (Barglow et al., 1983; Ryden et al., 1990) and prospectively predictive of 
better metabolic control (Jacobson et al., 1990). 
However, none of these studies has provided insight about the mechanism by 
which conscientiousness influences self-care behaviour. Conscientiousness may act 
as an independent predictor of behaviour. That is, highly conscientious people 
generally act in a self-preserving way, and are more likely to look after their 
health, 
see Figure 7.1. 
A second hypothesis is that conscientiousness may moderate the association 
between information, knowledge beliefs and behaviour. More conscientious 
individuals may be more likely to follow treatment recommendations and act on their 
knowledge of health risks and effectiveness of health behaviour, see 
Figure 7.2. 
Although a few published studies have tested this hypothesis their results are mixed, 
Schwartz and colleagues (1999) finding support for the moderating effect of 
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conscientiousness on distress and mammography utilisation, whereas, Wiebe and 
Christenesen (1997) report an interaction between perceived severity and adherence 
in haemodyalysis patients, but not as hypothesised a priori, i. e. individuals with high 
perceived risk and high conscientiousness had the poorest adherence. 
Alternatively, the conscientious individual may seek out information, be more 
ready to listen and accept information and support, which together shape their illness 
beliefs. As such conscientiousness may be determining health behaviour indirectly 
through illness beliefs, see Figure 7.3. Vollrath and colleagues (1999) reported 
conscientiousness to be associated with preventive health behaviours both directly and 
indirectly via health beliefs. Similarly, Lemos-Feräldez and Fidalgo-Aliste (1997) 
reported the conscientiousness was associated both with health habits and cognitive 
attitudes towards health attitudes. More recently Christensen and colleagues (1999) 
reported a strong association between health beliefs and conscientiousness in adults 
with type 1 diabetes. Although not explicitly tested, the results of regressions suggest 
that their health beliefs measure may have at least partially mediated the associations 
between personality, neuroticism and conscientiousness, and both self-care and 
metabolic control. 
Therefore, this study set out to compare these three models of association 
between personality, personal model beliefs and self-care. 
Figure 7.1 Combined Mediation and Independent Effects Model of Association 
Between Personality, Personal Model Beliefs and Self-Care 
Emotional Perceived 
Stability Consequences 
E Self - 
Care 
3 
Conscientiousness 
LTreatment Effectiveness 
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Figure 7.2 Combined Mediation and Moderating Model of Association Between 
Personality, Personal Model Beliefs and Self-Care 
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Figure 7.3 Full Mediation Model of Association Between Personality, Personal 
Model Beliefs and Self-Care 
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7.2 Methods 
7.21 Design 
To compare these three models a large scale, cross-sectional survey study was 
undertaken. Questionnaires were distributed to 1200 individuals with diabetes. These 
individuals were all members of the `Young Diabetics' membership of the British 
Diabetic Association (YD'ers). This membership is nominally for 16-30 year olds 
with diabetes. This allowed for replication of the longitudinal study data, as the age 
range of this population overlaps with that of the longitudinal study. Furthermore, the 
slightly older age of participants would provide an opportunity to establish whether 
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the predictive utility of short- versus long-term beliefs held up in a young adult 
population. These young people would also have more autonomy over their diabetes 
self-care, circumventing the problem of parental responsibility. An additional benefit 
of this sample would be the opportunity to test the utility of personal model beliefs in 
a young adult population, which as yet has not been accomplished. 
To address the specificity of measurement hypothesis, this study assessed 
personal model beliefs in more detail. Treatment effectiveness items asked about each 
of the four core elements of diabetes management, insulin management, blood glucose 
testing, diet, exercise and other aspects of self-care (smoking, alcohol and managing 
sick days). This enabled the study to establish whether the inability of the 
longitudinal study to predict all aspects of self-care was a function of specificity. 
With regard to the distinction between short- and long-term beliefs, a more 
comprehensive perceived consequences scale was designed to distinguish more clearly 
between the short- and long-term risks to health posed by diabetes. A copy of the 
questionnaire can be found in Appendix 3. 
The major design feature of this study was the large sample size that was 
obtained. Even with a response rate of 20%, the final sample would contain 240 
participants. This would be sufficient to test the hypothesised models using structural 
equation modelling techniques, thus enabling direct comparison of how well the three 
models fit the data. 
7.22 Sample 
The sample for this study was an opportunity sample, using the membership 
list of the British Diabetic Association (BDA). Current total membership is 190,000 
which is estimated to be about 7.5% of all individuals with diabetes (both type 1 and 
type) in the UK. However, the membership is not representative of the total 
population, with parents and under 18's over represented and 18 - 40 year olds under 
represented (BDA, 1999). 
7.23 Measures 
After the introductory letter on the front of the booklet, the first measure 
assessed the individual's self-care. This was assessed using the Summary of 
Diabetes 
Self-Care Schedule (Toobert & Glasgow, 1994). This is a 12-item self-report 
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instrument that assesses four areas of diabetes self-management (diet, exercise, blood 
glucose monitoring and injecting/medication taking) over the previous seven days. 
This is a well validated instrument that has been widely used with both adult and 
adolescent samples (Bond et al., 1992; Skinner & Hampson, 1998; Toobert & 
Glasgow, 1994). Five items ask about amount and types of food eaten, three items 
address frequency of exercise, two items address frequency of blood glucose tests, 
and two items assess the frequency and timing of insulin injecting. 
The second measure in the booklet assessed personality. This was done using 
the Big Five 44 Personality Inventory (John et al., 1991). This is a brief, 44 item, 
measure that correlates highly with the other longer measures of the Big Five, such as 
the NEO. Each item provides a self-descriptive statement "I see Myself as Someone 
Who ..... "(Is talkative; Is a reliable worker; Is sometimes shy; Is inventive; Can be 
tense). In response to each item participants are asked to rate the extent to which they 
agree or disagree with the statement (1 disagree strongly, 5 agree strongly). Each of 
the five dimensions was assessed using eight or nine items. 
The third set of items assessed two aspects of the participant's personal model 
of diabetes, the perceived consequences of diabetes, and the effectiveness of 
treatment. The 15-item perceived consequences scale was based on the perceived 
consequences scale of the Illness Perception Questionnaire (Weinman et al., 1996) 
(e. g. "My diabetes has strongly affected the way others see me") which consists of 10 
items. A further five items were added from the Personal Models of Diabetes 
Interview (Hampson et al., 1990,1995) (e. g. "I worry about getting the complications 
of diabetes"), including one item on fear of hypoglycaemia, and two items asking 
about the threat of diabetes to the individual's current and future health. In response 
to each statement, participants were asked to rate their level of agreement on a five 
point rating scale (1 strongly agree, 5 strongly disagree). 
Treatment effectiveness was assessed using two scales. These items came 
from a version of the personal models measure developed by Glasgow and colleagues 
(1997). The first scale asked participants to rate "How important is each of the 
following for controlling your diabetes". The eight items making up this scale asked 
about exercise, diet, smoking, monitoring, alcohol consumption and managing sick 
days. In response to each item participants were asked to rate how important each 
behaviour was on a five point scale (1 not important, 5 extremely important). 
The 
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second scale asked "How likely is each of the following to help prevent complications 
of your diabetes". In addition to the eight items for the control scale two further items 
were added (foot care and attending clinic appointments). In response to each 
statement participants were asked to rate the behaviour on a five point scale (1 not 
likely to help, 5 extremely likely to help). 
The last sheet of the questionnaire asked a series of questions concerning 
demographic, medical and treatment recommendations. The first section concerned 
participants' demographics, and asked respondents to give their gender, age and 
current employment status (employed full-time, employed part-time, student part- 
time, student full-time with an additional other category). For those employed full or 
part-time respondents were asked to give their current occupation. For those who 
indicated other than one of these four categories, the individual was asked to give 
further details. 
The second section asked for a few details of their condition; specifically what 
type of diabetes they had, how long they had lived with diabetes, and what their 
treatment regimen was. This was followed by four questions concerning their 
recommended treatment. Participants were asked how many injections a day they 
were supposed to take, and how often they should test their blood glucose levels. This 
was followed by a question asking them what percentage of their total calorie intake 
should be made up from fats, carbohydrates and protein. 
7.24 Procedure 
Ethical permission for the study was obtained from the University of Surrey 
Research Ethics Committee and the British Diabetic Association. The Youth and 
Family Services division of the British Diabetic Association (BDA) agreed to 
distribute a questionnaire booklet to the YD'ers membership, along with a regular 
news sheet, on the condition that it did not result in an increase in the cost of postage. 
The booklet was distributed along with a regular newsheet, and an accompanying 
freepost addressed envelope for returning the completed questionnaire. At the time of 
distribution the YD membership totalled 1276. However, those members who were 
resident overseas were excluded, resulting in a total of 1200 questionnaires 
being 
distributed. All questionnaires completed and returned within three months of 
distribution were collated and comprised the sample for analyses. 
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7.3 Results 
7.31 Respondents 
A total of 460 completed questionnaires were returned within three months of 
the newsletter being distributed. This equates to a 38% response rate. Respondents 
were between 7 and 60 years of age, and had diabetes between 1 month and 30 years. 
The vast majority of respondents, 92%, had type 1 diabetes with 4% having type 2 
diabetes, with a further 4% not responding to this question. 
Table 7.1. Demographics and Medical Information of Respondents 
Age (Mean f SD) 
Duration (Mean ± SD) 
Regimen 
2 Injections per day 
3 Injections per day 
4 Injections per day 
5+ Injections or Pump 
Socio-Economic Status 
Full-Time Student 
Professional 
Intermediate 
Skilled Non-Manual 
Skilled Manual 
Semi-Skilled 
Male 
N= 115 (28%) 
22.7 ± 5.1 
10.7 ± 6.7 
32% 
5% 
61% 
2% 
43% 
2% 
15% 
18% 
6% 
3% 
Female 
N= 291 (72%) 
22.7 ± 4.6 
10.6 ± 6.1 
35% 
Unskilled 1% 
4% 
58% 
3% 
35% 
7% 
13% 
17% 
7% 
4% 
2% 
As none of the questionnaires had been used with children under 
12 years of age, all 
these respondents were excluded from all further analyses. In order to provide a more 
homogenous sample participants with type 2 diabetes were also excluded 
from all 
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further analyses. Finally respondents who reported having diabetes for less than one 
year were excluded, so that results were not confounded by the initial period of 
adaptation or the "honey-moon" effect which may confound personal model beliefs. 
This resulted in a final sample of 406 (34%) respondents, between 12 and 38 years of 
age, the demographics and medical information of this sample is summarised in Table 
7.1. 
As can be seen from Table 7.1, there was a marked gender bias, with females 
being over represented in sample. Although the YD membership is similarly biased, 
just over 61% being female, significantly more females than males have returned 
questionnaires (x, 2 = 16.8; df =1p<. 001). There were no significant differences 
between males and female participants on either age (t = -. 88; df = 403; p> . 38) or 
duration of illness (t = -. 19; df = 403; p> . 85). There were no significant gender 
differences on injection regimen (x2 = 1.1; df = 4; p> . 90). However, male 
respondents were more likely to be students and less likely to be in a "professional" 
occupation (x2 = 18.8; df = 6; p <. 005). 
7.32 Treatment Recommendations 
The participants' responses to the four items about their recommendations for 
blood glucose testing showed substantial variation. Firstly 40% of participants either 
did not respond to this item, or gave no numerical answer, e. g. "it depends". Those 
responses that were given indicated a substantial range in reported treatment 
recommendations, see Figure 7.4. This histogram shows that just over a third of 
individuals responding to this question believe they should be testing between one and 
two times a day, with relatively equal numbers (20%) reporting testing 
recommendations of 2 to 3 and 4 to 5 times a day. This variation may be a reflection 
of the different injection regimens respondents are using as there was a significant, all 
be it weak, association between number of daily injections and number of 
recommended blood glucose tests (r = . 14; n= 
214; p< . 05). 
Participants who had a 
longer duration of diabetes, reported a higher frequency of recommended blood 
glucose testing (r = . 18; n= 
244; p <. 005). There were no other associations between 
demographic or medical variables and reported blood glucose testing 
recommendations. 
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Figure 7.4. Frequencies of Reported Recommended Number of Blood Glucose 
Tests per Day 
Number of Respondents 
100 
80 
60 
40 
20 
0 
Number Recommended Blood Glucose Tests a Day 
Just over half (205) the participants responded to the questions regarding 
treatment recommendations for the relative proportion of calorie intake from fats, 
carbohydrates and proteins. The mean reported recommended percentage intake given 
by respondents is given in Table 7.2, along with the British Diabetic Association's 
recommendations (BDA, 1994). As can be seen in the table, participants' responses 
for percentage of calories from carbohydrates is almost identical to those 
recommended by the BDA. However, there is a substantial difference for fats and 
proteins. YD'ers report that they are supposed to be consuming fewer calories from 
fat, by about 15-20%, and more calories from protein, by about 5-10% than the BDA 
recommendations. There were no associations between reported recommendations, or 
discrepancy from recommendations ([reported recommendation - actual 
recommendation]2) and any demographic or medical history variables. However, 
participants who reported recommendations to do more blood glucose monitoring 
were more likely to report dietary fat intake recommendations that were closer to the 
BDA recommendations (r = -. 18; p <0.05). 
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Table 7.2 YD'ers Reported Dietary Recommendations and the British Diabetic 
Association Recommendations for Calorie Intake. 
Percentage of Total Calories YD'ers Responses BDA Recommendations 
from 
Fats 
Carbohydrates 
Proteins 
7.34 Measures 
13.7% ± 9.3 
56.3% ± 18.1 
25.4% ± 12.5 
30-35% 
50-55% 
15-20% 
Table 7.3 Inter-Correlation Amongst Personality Measures and the Internal 
Consistency. 
Cronbach Agr Con EmS Ext 
Alpha 
Agreeableness (Agr) 0.71 
Conscientiousness (Con) 0.83 . 28** 
Emotional Stability (EmS) 0.83 -. 19** -. 07 
Extroversion (Ext) 
Openness to Experience 
* =p<. 05; ** ýp<. 005 
0.87 . 15** . 14* -. 35** 
0.70 . 11 * . 28** 
As some of the respondents were slightly younger than the validation samples 
used for the Big Five 44, a factor analysis was conducted on the personality items. 
Using principal components analysis with direct oblimin rotation a five factor solution 
was forced on the data. The resulting solution accounted for 47% of the variance, 
with each item having a loading of greater than .4 on only one 
factor. All items were 
loaded on the scales hypothesised by the instrument. The factor scores were then 
calculated as per the manual. The internal consistency of the scales was also 
computed (Cronbach's alpha) and the scales correlated, see Table 7.3. The scales are 
relatively independent with all but one correlation below 0.3. All these correlations 
were relatively low but significant with the exception of emotional stability and 
. 25** -. 12* 
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conscientiousness. The Cronbach alphas are all acceptable and resemble data from 
the validation samples, with the alphas for Agreeableness, Extraversion, 
Conscientiousness and Emotional Stability within 0.04 of the validation data. 
However, for Openness to Experience the alpha was noticeably lower for this sample, 
John and colleagues (1991) reporting a Cronbach's alpha of 0.84. 
The developers of the Summary of Self-Care Activities recommend 
that the responses to each item be standardised across the study sample (Toobert and 
Glasgow, 1994). The mean standardised scores should then be calculated for each 
scale, to generate the four summary scores, for dietary self-care, frequency of exercise, 
frequency of blood glucose testing, and injection behaviour. All the self-care 
measures were moderately but significantly correlated, see Table 7.4, with a 
particularly strong correlation between frequency of blood glucose testing and 
frequency of exercise. The internal consistency of the diet, exercise and blood glucose 
testing scales were adequate. 
Table 7.4 Inter-Correlation of Self-Care Measures 
Cronbach Alpha 
Diet 0.71 
Exercise 0.85 
Blood Glucose Testing 0.82 
Insulin Administration 0.57 
Diet Exercise Testing 
. 35** 
. 26** . 60** 
. 31** . 23** . 
21** 
The means and range for each item of the treatment effectiveness to control 
diabetes scale can be seen in Table 7.5. At least 2% of participants marked each of 
the response options. The modal response varied across items, "very important' 'being 
the modal response for four items, "extremely important" two items, and 
for 
consuming little alcohol and recording blood glucose results the modal response was 
"fairly important". It can be seen from Table 7.5, that drinking little or no alcohol and 
recording the results of blood glucose tests are seen as the 
least important self-care 
behaviours for controlling diabetes, whereas, not smoking and testing 
blood glucose 
levels regularly are seen as the two most important behaviours 
for controlling 
119 
diabetes. The internal consistency of the scale, calculated using Cronbach's alpha, 
was adequate ((x = . 74). 
Table 7.5 Mean Item Response for the Treatment Effectiveness to Control Diabetes 
Scale 
Mean Response ± SD 
Testing blood glucose regularly 4.13 ± 1.0 
Not smoking 4.10 ± 1.2 
Managing sick days 3.98 ± 0.9 
Exercise frequently 3.67 ± 1.0 
Not eating many sweets 3.66 ± 1.0 
Following eating plan 3.62 ± 1.0 
Recording blood glucose test results 3.28 ± 1.3 
Drinking little or no alcohol 2.76 ± 1.2 
Total Scale Mean 3.66 ± 0.6 
The mean and range for each item of the treatment effectiveness to prevent 
diabetes complications scale can be seen in Table 7.6. At least 1% of participants 
marked each of the response options. The modal response varied, for six items it was 
"very likely", for three items "extremely likely" and for drinking little or no alcohol 
the modal response was "fairly likely". From Table 7.6, it can be seen that drinking 
little or no alcohol and recording the results of blood glucose tests are seen as the 
behaviours least likely to help prevent the complications of diabetes, whereas, getting 
regular checks for diabetes complications and not smoking were seen as the two 
behaviours most likely to help prevent the complications of diabetes. The internal 
consistency of the scale, calculated using Cronbach's alpha, was adequate (a = . 82). 
As the perceived consequences scale was a combination of two different 
constructs, the factor structure of the items required exploration. To this end the 
sample was randomly split into two groups. The first group's responses were then 
subjected to factor analysis, using principal components analysis with direct oblimin 
rotation. Factor selection for this exploratory analysis was based on Eigen values 
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greater than 1. This initial analysis resulted in a three factor solution, which 
accounted for 50% of the variance. However, the third factor had only one item that 
had a loading of greater . 4. Therefore, the analysis was repeated, on the same half of 
the sample, with a forced two factor solution. The two factors identified accounted 
for 43% of the variance. No item had a loading of greater than .4 on both factors, with 
one item not loading on either scale. 
Table 7.6 Mean Item Response for the Treatment Effectiveness to Prevent Diabetes 
Complications Scale 
Mean Response ± SD 
Regular checks for diabetes complications 4.65 iý 0.6 
Not smoking 
Testing blood glucose regularly 
Exercise frequently 
Following eating plan 
Checking your feet regularly 
Not eating many sweets 
Managing sick days 
Recording blood glucose test results 
Drinking little or no alcohol 
Total Scale Mean 
4.39 ± 0.9 
4.24 ± 0.9 
3.94 ± 0.9 
3.93 ± 0.9 
3.84 ± 1.0 
3.84 ± 1.1 
3.87 ± 1.0 
3.51 ± 1.3 
3.19 ± 1.2 
3.94 ± 0.6 
The second half of the sample was then selected. These data were then 
similarly factor analysed, using a forced two factor solution. The two identified 
factors accounted for 44% of the variance. No item loaded greater than .4 on 
both 
factors. However, this analysis indicated that two items did not load on either factor; 
those items that did not load on either factor, three in total, were dropped. 
Comparison of the two sets of analysis indicated that one item loaded on different 
factors in each analysis. Therefore this item was also excluded at this point. 
The two factors identified had items that loaded, greater than . 4, on only one 
factor, loading was consistent across samples, and the items within a factor had 
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theoretical coherence. Therefore these factors met the criteria for simple structure 
and scale scores were computed, using the mean item response. Six items loaded on 
the first factor, which was labelled perceived impact, see item in Table 7.7. Higher 
scores on this scale equate to greater perceived impact. This scale had adequate 
internal consistency, Cronbach's alpha = . 80. Participants were more likely to agree 
that their diabetes had affected their family and least likely to report that diabetes had 
affected their independence. 
Table 7.7 Mean Item Response for the Perceived Impact Scale 
My diabetes has not had much effect on my life 
My diabetes has strongly affected my family 
My diabetes has strongly affected the way I see myself as a 
person 
My diabetes has strongly affected the way others see me 
My diabetes has changed my daily activities 
My diabetes means I have less independence 
Total Scale Mean 
* this item is reverse scored 
Mean ± SD 
2.53 ± 1.3 
2.06 ± 1.3 
1.88 ± 1.3 
1.46 ± 1.2 
1.44 ± 1.2 
1.42 ± 1.3 
1.78 ± 0.9 
The second factor was labelled perceived threat of diabetes, and consisted of 
five items, see Table 7.8. This scale also had adequate internal consistency, 
Cronbach's alpha = . 
78. Higher scores on this measure represent a greater threat to the 
individual's health. Generally speaking participants agree that diabetes is serious, that 
they will probably get complications which they worry about. However, participants 
did not agree that diabetes was a serious threat to their current health. The four items 
not consistently loading on the two factors were dropped from all further analysis (my 
diabetes has got easier to live with; my diabetes costs a lot of money to manage; I 
have gained weight because of my diabetes; I worry about getting hypo's). 
The interrelations between the four personal model beliefs were then 
calculated. The two treatment effectiveness scales were highly correlated, (r = . 73; p 
<. 001). Similarly the two perceived consequences scales were significantly, but 
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moderately correlated (r = . 47; p<. 001). Treatment effectiveness to control diabetes 
was not correlated with either of the perceived consequences scales. However, 
treatment effectiveness to prevent complications was significantly correlated with the 
perceived threat of diabetes. That is the greater the belief in the effectiveness of 
treatment to prevent complications, the greater the perceived threat of diabetes (r =- 
. 17; p <. 001). 
Table 7.8 Mean Item Response for the Perceived Threat of Diabetes Scale 
Mean ± SD. -. 
My diabetes is serious 2.87 ±-I. 1 
I worry about getting the complications of diabetes 2.81 ± 1.1 
My diabetes is a serious threat to my future health 2.51 ± 1.2 
I will probably get diabetes complications 2.17 ± 1.1 
My diabetes is a serious threat to my current health 1.52 ± 1.2 
Total Scale Mean 2.37 ± 0.8 
7.35 Demographic Effects 
There were only two significant gender effects, after controlling for multiple 
comparisons. Females described themselves as more emotionally unstable than males 
(females : mean 26.8 ± 5.8; males: mean 23.8 ± 5.8; t=4.62; df = 399; p <. 0001), and 
reported that their treatment was more likely to prevent complications (females; mean 
3.99 ± 0.6; males: mean 3.80 ± 0.6; t=2.80; df = 396; p <. 005). There were a 
number of significant associations with age. Older participants were more likely to be 
in higher socio-economic groups (r = -. 27; n= 184; p <. 001) and described themselves 
as more conscientious (r = . 
18; n= 400; p <. 0001). Age was also associated with the 
perceived consequences of diabetes. Older participants reported that they felt diabetes 
had a greater impact on their life (r =- . 18; n= 
403; p <. 001) and was a greater threat 
to their health (r = -. 18; n= 402; p <. 001). Neither duration of illness nor socio- 
economic status were associated with any personality, personal model beliefs or self- 
care measures. 
7.36 Preliminary Analyses 
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Table 7.9 shows the associations between personal model beliefs, personality 
and self-care. Due to the number of correlations being computed, significance was set 
at the 1% level. Consistent with the hypothesised models, treatment effectiveness to 
control diabetes was significantly associated with all four self-care measures. 
Treatment effectiveness to prevent the complications of diabetes was associated with 
dietary self-care, exercise and frequency of blood glucose monitoring, but not with 
insulin management behaviour. The perceived threat of diabetes was associated with 
dietary self-care, exercise and insulin management behaviour, but not frequency of 
blood glucose monitoring. Perceived impact of diabetes was not associated with any 
of the self-care measures. 
The personality measures showed several significant associations with self- 
care measures. Conscientiousness was associated with dietary self-care, exercise and 
frequency of blood glucose monitoring, but not with insulin management behaviour. 
Emotional stability was significantly associated with dietary self-care and insulin 
management behaviour. Agreeableness was associated with better dietary self-care 
and extroversion was associated with more frequent exercise and better insulin 
management behaviour. 
As hypothesised, emotional stability was associated with greater perceived 
threat of diabetes and greater perceived impact of diabetes. In addition, both 
agreeableness and extraversion were similarly associated with perceived threat and 
impact. However, these associations do not remain significant after controlling for 
emotional stability. Conscientiousness was associated with treatment effectiveness to 
control diabetes and to prevent complications. No other personality measure was 
associated with either of the treatment effectiveness beliefs. 
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7.3 7 Model Testing 
Table 7.10 Chi-Square and Fit indices Results of Structural Equation Modelling 
Goodness of Fit Independent Effects Mediation Model Moderation 
Indices Model 
df= 6 df=10 df=12 
Dietary Self-Care 
x2 10.91 16.32 34.85 
p . 091 . 091 . 0005 GFI . 99 . 99 . 98 AGFI . 96 . 96 . 91 NFI . 98 . 96 . 96 ECVI . 16 . 16 . 36 RMSEA . 048 . 043 . 074 Frequency of Exercise 
x2 11.26 14.92 34.85 
p . 081 . 135 . 0005 
GFI . 99 . 99 . 98 
AGFI . 
96 
. 97 . 91 
NFI . 98 . 97 . 96 
ECVI . 16 . 15 . 36 
RMSEA . 050 . 038 . 
074 
Frequency of Blood Glucose Testing 
x2 10.68 15.98 33.22 
p . 098 . 
100 . 
0009 
GFI . 99 . 
99 . 98 
AGFI . 96 . 
96 . 91 
NFI . 98 . 
96 . 
96 
ECVI . 16 . 
15 . 35 
RMSEA . 048 . 
042 . 072 
Insulin Management Behaviour 
X2 11.54 14.54 33.22 
p . 073 . 
150 . 0009 
GFI . 99 . 
99 . 98 
AGFI . 96 . 
97 . 91 
NFI . 97 . 
97 . 96 
ECVI . 16 . 
15 . 35 
RMSEA . 051 . 
037 . 072 
X= Chi - sqaure; GFI = Goodness of Fit Index; AGFI = 
Adjusted Goodness of Fit 
Index; NFI = Normed Fit Index; RMSEA = Root Mean Square Error of 
Approximation; ECVI = Expected Cross Validation Index. 
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To test the three competing models, structural equation modelling was used. 
All analysis was conducted using LISREL 8.30, using analysis of covariance. All 
missing data were excluded list-wise, leaving a sample of 338 respondents. This final 
sample was not significantly different from the full sample on any demographic, 
personality, personal model belief or self-care measure. 
For personal model beliefs the measurement error entered for each of these 
variables was the internal consistency of the scales as reported in Section 7.34. For 
the personality measures the internal consistency of Emotional Stability was the same 
in both the validation studies (John et al., 1991) and data reported here. However, for 
conscientiousness the internal consistency of the scale reported by John and 
colleagues (1991) was marginally lower than for this sample of people with diabetes, 
and was therefore used in this analysis. For self-care, as Toobert and Glasgow (1994) 
do not report the internal consistency of these scales the measurement error entered 
for these scales was taken as the internal consistency data reported in Section 7.34. 
Throughout model testing emotional stability and conscientiousness were 
entered as independent and unrelated constructs as they were not significantly 
correlated. Perceived impact was associated with perceived threat which, in turn, was 
associated with treatment effectiveness to prevent complications which, in turn, was 
associated with treatment effectiveness to control diabetes. Emotional stability was 
entered as a determinant of perceived impact and perceived threat of diabetes. Model 
testing was run separately for each of the four self-care care measures. 
Model 1. Independent Effects 
To test this model, see Figure 7.1, perceived threat, treatment effectiveness to 
control and treatment effectiveness to prevent complications were all entered as 
determinants of self-care. Conscientiousness was entered as a fourth independent 
predictor of self-care. For dietary self-care the model provided a reasonable fit to the 
data, see Table 7.10, with all fit indices in acceptable ranges. However, examination 
of the t-value for each path indicated that the paths from treatment effectiveness to 
control, treatment effectiveness to prevent, perceived threat and conscientiousness to 
dietary self-care were all non-significant. For blood glucose testing, fit indices were 
all acceptable, but the paths from treatment effectiveness to control, treatment 
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effectiveness to prevent and conscientiousness to frequency of glucose testing were all 
non-significant. For exercise and insulin injections, although LISREL indicated that 
the model was an acceptable fit to the data, it was unable to converge on a solution 
and provide t-values for the paths. 
Model 2 Mediating Effects 
The mediation model, see Figure 7.2, was then tested with conscientiousness 
acting as a determinant of both treatment effectiveness measures. Treatment 
effectiveness and perceived threat were entered as determinants of self-care. For 
dietary self-care there was little difference in model fit indices, and with exercise this 
model fitted the data marginally better than the direct effects model. For diet the root 
mean square error of approximation (RMSEA) was slightly lower, and all paths were 
significant, with the exception of the path from perceived threat to self-care. For 
exercise both the RMSEA and expected cross validation index (ECVI), were lower 
than for the direct effect model, and all paths in the model were significant. For blood 
glucose testing, both the RMSEA and ECVI were lower, and all paths with the 
exception of treatment effectiveness to prevent complications were significant. 
Finally, for insulin management behaviour, in addition to lower RMSEA and ECVI, 
the adjusted goodness of fit index was higher with all paths, with the exception of 
treatment effectiveness to prevent complications, significant. 
These models were then all re-tested with an additional path from 
conscientiousness to self-care added. This did not enhance the fit for any of the self- 
care measures, and the path was non-significant. 
Model 3 Moderating Effects 
To test this model three cross-product interaction terms were computed 
between perceive threat and conscientiousness, treatment effectiveness to control and 
conscientiousness, and between treatment effectiveness to control and 
conscientiousness. The moderator model was then tested by having conscientiousness, 
perceived threat treatment effectiveness to control diabetes, treatment effectiveness to 
prevent complications and all three interaction terms as predictors of self-care. 
For all four self-care measures the chi-squares were significant, all RMSEAs 
were greater than . 07, the EVI were all above .3 and the adjusted goodness of 
fit index 
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was . 91. Analyses were repeated with i) conscientiousness and the relevant personal 
model belief as determinants of interaction terms; ii) conscientiousness as a 
determinant of treatment effectiveness beliefs; iii) i and ii combined; iv) i, ii, iii, with 
conscientiousness as independent determinant of self-care. None of these alternative 
strategies enhanced the fit of the moderator model. 
Final Model 
Based on the fact that the fit indices for the moderator model were 
substantially higher than both the mediator and direct models, the moderator model 
was rejected. Although the mediator and direct effect models produced similar fit 
indices, the mediator model was a marginally better fit to the model. In addition, for 
the direct effects models, for two self-care measures, the analyses indicated that the 
direct path from conscientiousness to self-care was not significant, LISREL was 
unable to calculate the t-values for the other two-self-care measures. Therefore, it can 
be concluded that the mediator model was the best fit to the data. 
In light of this a final analysis was run, with all four self-care measures entered 
in the model. The first analysis entered emotional stability as determinants of 
perceived impact and perceived threat of diabetes, and conscientiousness as 
determinants of treatment effectiveness to control diabetes and treatment effectiveness 
to prevent complications. All self-care measures were inter-correlated and determined 
by perceived threat and both treatment effectiveness measures. 
This model was a good fit to the data (x2 = 21,19; df = 19; p= . 33; RMSEA = 
. 
019). However, as in the individual analyses the path from treatment effectiveness to 
prevent complications to blood glucose testing and insulin management were not 
significant, the path from perceived threat to dietary self-care was not significant, and 
the covariation paths between diet and the other three self-care measures were not 
significant. Therefore, the model was run again, but with all these paths removed. 
This model remained a good fit to the data (x2 = 28.46; df = 25; p= . 
29; RMSEA = 
. 020), 
but indicated that the path from treatment effectiveness to prevent 
complications to exercise was not significant, so this path was also removed. 
This 
model remained a good fit to the data (x2 = 30.43; df = 26; p= . 
25; RMSEA = . 
022) 
with all paths in the model significant, see Figure 7.5. 
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As a last step in the model building demographic effects were entered. Gender 
was entered as a determinant of emotional stability and treatment effectiveness to 
prevent complications. Age was entered as a determinant of conscientiousness, and 
both perceived consequences scales. This analysis provided a good fit to the data, but 
the LISREL analysis suggested fit would be improved by adding a direct path from 
age to dietary self-care. This final model was tested and proved to be a good fit to the 
data (x2 = 49.66; df = 41; p= . 17; RMSEA = . 025; 
NFI = . 
93; GFI = . 
98; AGFI = . 95), 
with all paths significant, seen in Figure 7.5. 
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7.4 Discussion 
This study has highlighted a number of key results. Firstly, personality, as 
operationalised in the Big Five trait model, is an important determinant of an 
individual's self-care behaviour. Both emotional stability and conscientiousness 
influence self-care behaviour through their influence on personal model beliefs. With 
growing evidence to support the importance of personality as a determinant of 
morbidity and mortality this finding is particularly significant. The analyses reported 
here found no support for either a moderating role of conscientiousness on personal 
model beliefs, or a direct determining role of conscientiousness on self-care 
behaviour. This suggests that interventions do not need to target an individual's 
personality as an important determinant of behaviour. Rather, the effect of personality 
can be circumvented by making personal model beliefs the target of interventions. 
Secondly, the factor analyses of the perceived consequences items suggest that 
there are at least two different dimensions to this aspect of an individual's personal 
model of diabetes, the impact that diabetes has on the individual, and the threat of 
diabetes to the individual's health. This distinction is important as these two 
dimensions seem to be related to different facets of chronic illness. Perceived impact 
was unrelated to self-care in this cross-section of adolescents and adults, and the 
longitudinal study, reported in Chapters 4-6. However, perceived impact may be a 
key determinant of the individual's emotional response to living with diabetes, with 
changes in perceived impact associated with changes in well-being, see Chapters 5 
and 6. In comparison, the analyses reported here indicate that the threat of diabetes to 
the individual's health is associated with self-care behaviour. 
The third key finding from this study is the support it provides for 
distinguishing between short- and long-term treatment effectiveness beliefs. The 
analysis reported here indicates that beliefs about the effectiveness of treatment to 
prevent the complications of diabetes are not predictive of exercise, blood glucose 
monitoring or insulin management behaviour. This replicates the results of the 
longitudinal study and emphasises the importance of distinguishing between long- and 
short-term treatment effectiveness beliefs. This is also probably the most clinically 
relevant result of the study. Clinicians frequently use the fear of complications to 
promote self-care behaviour. The data reported here suggest that this is probably not 
the most effective approach to motivating patients to improve their control of 
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diabetes. Focusing on the short-term benefits of following treatment advice is 
probably a more fruitful approach. 
Gender entered the model as a determinant of emotional stability and 
perceived treatment effectiveness to prevent the complications of diabetes. The path 
from gender to perceived consequence, via emotional stability, suggests this 
mechanism may explain the differences in well-being seen between males and 
females. Females are likely to be less emotionally stable, and thus perceived diabetes 
to have a greater impact on their life and a greater threat to their health. For treatment 
effectiveness beliefs the effect seems to be reversed, with males reporting that they 
believe their treatment regimen is less likely to prevent the complications of diabetes. 
No immediate explanation for this result is evident, and clearly requires further 
investigation. 
The influence of age is quite pervasive throughout the model. Older 
participants are likely to perceive themselves as more conscientious and thus has an 
indirect effect on treatment effectiveness beliefs. In addition, older participants report 
that diabetes has a greater impact on their day-to-day life and is a more serious threat 
to their health. However, this may well be a function that older participants will have 
a longer duration of diabetes, and may experience the onset and / or progression of the 
chronic complications of diabetes. Furthermore, hypoglycaemia unawareness is a 
problem that emerges with increasing duration of diabetes (Hepburn et al., 1990; 
Pramming et al., 1991). As this is associated with an increase in hypoglycaemic 
episodes (Gold et al., 1994; Clarke et al., 1995) this may also contribute to and older 
participants reporting greater impact and threat of diabetes. Age was also directly 
associated with dietary self-care, with older participants reporting consuming better 
diets. This effect is in addition to the indirect effect of age via conscientiousness and 
perceived threat of diabetes. 
The significance of these results must be tempered by the limitations of the 
study, the most important of which is the representativeness of the sample. Although, 
in the final analysis, 338 individuals participated in the study the sample cannot be 
considered representative. The sample was predominantly female, with two female 
participants for every male participant, and was biased towards the middle classes, 
with over 30% of the sample from intermediate and skilled non-manual professions. 
Although no data are available either from this study or the BDA, it is received 
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wisdom that membership of the BDA is predominantly Caucasian and does not reflect 
the ethnic and cultural diversity current in the wider population. Therefore, at best 
this sample can only be considered to be representative of the YD'ers membership, but 
in reality is highly unrepresentative of young people with diabetes. 
The second limitation of this study is that it has utilised only cross-sectional 
data. This severely limits the causal inferences that can be drawn from the data. The 
responses given by participants may just represent their current estimates of risk and 
effectiveness of treatment based on their knowledge of their current health, health 
behaviour and well-being. Alongside this limitation is that the study has utilised self- 
report data only, across a broad age spectrum of participants. Although the main 
outcome measure has been validated on both adults and adolescents with diabetes, the 
same cannot be said of the personal models and personality questionnaire. Although 
the personality questionnaire has been validated on samples as young as 16, which 
was the anticipated minimum age of participants, it has not been validated on any 
younger sample. Although the factor structure of the instrument was replicated on this 
sample, it is possible that the younger participants may not have interpreted some 
items in consistently the same way as the adults. Similarly, the personal model 
beliefs' scales had only previously been validated on adult samples. Although the 
internal consistency of the four scales was high, the validity of these scales has not 
been tested on adolescents or young adults. 
The other major limitation of this study is the fact that the statistical 
techniques used were only able to examine linear associations among variables. This 
may explain why age was not associated with any self-care measure. Adolescence is 
widely acknowledged as a period of poor diabetes control, caused by poor self-care 
behaviour. However, the data also indicates that, as individuals move into adulthood, 
their self-care tends to improve. 
The results of this study and its limitations clearly point to several issues that 
need to be addressed in future research. The model presented here needs testing on a 
representative sample of young people with diabetes or other chronic illnesses. 
Ideally this should also be a prospective study to overcome the inherent problems of 
making causal inferences from cross-sectional data. 
Alternatively, it could be argued that the data indicate that personal model 
beliefs are proximal determinants of self-care behaviour, and that it is therefore time 
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to develop interventions designed to target these beliefs. It could be argued that some 
of the interventions already developed or being developed in the literature may be 
explicitly or implicitly targeting personal models of diabetes, such as Blood Glucose 
Awareness Training (Gonder-Frederick et al., 2000) and Group Cognitive Behaviour 
Therapy (Van der Ven et al., 2000). Therefore, assessing the impact of these 
educational programmes on personal model beliefs and subsequent self-care and well- 
being would be an efficient means of assessing the proximal role of these beliefs. 
Despite the wealth of studies supporting the role of personal model beliefs in 
determining self-care behaviour, studies of white middle class populations 
predominate. As the personal models approach derives from medical anthropology, it 
should be equally applicable across cultural belief systems. Furthermore, based in lay 
beliefs about illness, the personal models approach may have utility in explaining the 
differentials in diabetes outcomes that are seen across different ethnic minority 
populations (Greenhalgh, 1997; Greenhalgh et al., 1998). 
The results of this study also contribute to the dilemma surrounding the 
research on threat or seriousness of diabetes. The prospective data indicated that 
when perceived seriousness was predictive of self-care its effect was reversed, that is, 
greater seriousness, poorer self-care. However, this cross-sectional study found 
greater threat of diabetes to health, better self-care. This contradiction is not 
uncommon, with some studies finding that perceived severity of diabetes is positively 
associated with metabolic control and self-care, (Brownlee-Duffeck et al., 1987; 
Palardy et al., 1998), where as Leung and colleagues (1997) reported no association 
between severity and metabolic control. Perceived susceptibility to complications has 
been found to be negatively associated with metabolic control (Brownlee-Duffeck et 
al., 1987), whilst perceived vulnerability was not associated with self-care (Palardy et 
al., 1998). When severity and susceptibility were combined to form a perceived 
threat of diabetes measure, this was not associated with metabolic and with only one 
of seven self-care measures (Bond et al., 1992). 
There are a number of methodological issues that could explain these 
conflicting results. The most obvious is that these studies have used different 
constructs, perceived severity, perceived seriousness, perceived susceptibility or 
vulnerability to complications and perceived threat. This difference in constructs, and 
probable difference in operationlisation of constructs by itself could explain the 
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conflicting nature of results. However, it should also be noted that none of these 
previously published studies validated the distinction between the different constructs 
used. 
A second problem with this published research is that it is all cross-sectional. 
No published data has looked at the prospective utility of these beliefs. Therefore, 
these results may reflect the complexity of the causal relations in operation, 
particularly the issue of whether these beliefs determine behaviour, whether behaviour 
determines these beliefs, whether they have no causal role and just reflect current 
estimates of risk, or current estimate of health. Added to these problems are the issues 
around sampling biases in recruitment (ethnicity, gender, socio-economic status), the 
age range of participants and inclusion or exclusion of individuals with a co-morbid 
condition. Clearly this issue warrants further attention if the conflicting nature of the 
results are to be resolved, possibly utilising the theoretical and empirical gains from 
this study to conduct a prospective study. This prospective design is essential, 
especially in light of the prospective study reported in Chapters 4-6, where perceived 
seriousness was not predictive of self-care after controlling for baseline behaviour. 
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Chapter 8 
Discussion 
8.1 Introduction 
For young people diagnosed with diabetes, adolescence and young adulthood 
is an important transition period. In addition to adjusting to the biological changes of 
puberty, completing their education and seeking employment, developing friendships 
and romantic relationships, gaining independence and autonomy over their life, young 
people with diabetes have to learn to manage their diabetes to prevent the acute 
complications of diabetes, hypoglycaemia and ketoacidosis, and optimise their 
chances of avoiding the chronic complications of diabetes. It is therefore no surprise 
that adolescence is acknowledged to be a period of poor self-care and metabolic 
control. 
8.2 Weaknesses of Past Research 
The importance of adolescence as a critical developmental period is evidenced 
by the abundance of research on this age group. However, reviewers have drawn 
attention to three key problems with this research. To date this research has focused 
on a rather narrow range of variables, in particular the family environment. Reviewers 
have pointed to the need to extend the research to look at the wider social context in 
which the adolescent lives (Glasgow & Anderson, 1995; La Greca 1992), which 
general developmental research has highlighted as critical to the adjustment of healthy 
adolescents. Furthermore, although there has been a wealth of research examining 
how different dimensions of the family environment are associated with diabetes 
outcomes, there has been little attempt to provide explanatory processes by which 
these effects are manifested (Glasgow & Anderson, 1995). Reviewers have also been 
critical of the lack of integrated theory in this field (Glasgow & Anderson, 1995, 
Brown 1990). Where theory has been used, it has tended to remain within one 
domain, such as family theory, health beliefs or personality and has done little to 
explore how the different theories and variables are interrelated. 
In addition to these theoretical issues, there remain three key methodological 
problems. As Drotar (1996) noted, the vast majority of research in this area has 
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utilised samples which span both childhood and adolescence, with participants 
ranging from 8 to 16 years old. The data from these studies severely limits the 
inferences that can be made specifically for adolescence. In addition, previous 
research on adolescents with diabetes has, with very few exceptions, excluded all 
young people with any co-morbid chronic physical condition. However, a significant 
number of young people (20% in this study) are living with two or more chronic 
illnesses. By excluding these individuals from participation researchers have further 
limited the generalisabiltiy of current research. The third main methodological 
problem is the extensive use of cross-sectional studies. Although a few longitudinal 
studies have been reported in the literature, these have focused on either the initial 
period of adaptation to the diagnosis of diabetes (Auslander et al., 1991; Grey et al., 
1997; Jacobson et al., 1998), or have considered change over several years (Auslander 
et al., 1990; Jacobson et al., 1990,1997). The former of these provides insight into the 
process of coping with diagnosis, but adds little to our understanding of the processes 
of developmental change during adolescence, and the ongoing management of 
diabetes. The more extended studies have provided insight into which key 
psychosocial factors may be determining long-term outcomes for young people with 
diabetes. However, neither of these sets of studies have provided any insight into the 
process by which psychosocial factors influence one another, and determine diabetes 
outcomes. 
8.3 Overview 
8.31 Longitudinal Study 
To address the last of these methodological issues a prospective longitudinal 
multi-centre study was undertaken. Participants were recruited from four National 
Health Service Hospital Trusts in the South of England. To address the problems with 
the nature of samples used in previous research the study only included teenagers and 
young people with a co-morbid chronic condition were not excluded from 
participation. To address the theoretical concerns raised by previous reviews three 
key research questions were addressed. 
First, the study set out to address the paucity of research exploring the role of 
peers in helping adolescents manage and live with their diabetes. To this end 
participants completed questionnaires assessing both the general emotional support 
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and diabetes-specific support they received from their peer group. This assessment 
was matched by similar questionnaires to assess family support, which the literature 
review, see Chapter 2, identified as a critical feature of the family environment. This 
enabled the study to explore the relative contribution of family and peer support in 
supporting young people with diabetes. 
Second, the study set to out to examine whether illness beliefs have a role in 
explaining young people's emotional and behavioural response to living with diabetes. 
Although some research on adolescents with diabetes has examined the role of health 
beliefs, this research has two main problems. Researchers have tested models that 
derive from preventive health behaviour research, theory of planned behaviour (de 
Weerdt et al., 1990), health belief model (Bond et al., 1992, Brownlee-Duffeck et al., 
1987) and protection motivation theory (Palardy et al., 1999). As such, these models 
do not allow for the role of emotions in determining the behaviour of people with a 
chronic illness. Furthermore, these models are largely theoretically driven, and tend to 
describe how people should think and not how they actually do think. Therefore, this 
study set out to explore the utility of the personal illness model approach to illness 
beliefs. Originating from medical anthropology, this approach is concerned with the 
thoughts and beliefs that patients identify as important in the management of their 
conditions. 
The third issue this study sought to address was the utility of Leventhal and 
colleagues (1985) Self-Regulation Model in explaining how social support and illness 
beliefs interact to determine self-care and emotional well-being. This model 
postulates that it is the individual's personal illness model that is the most proximal 
determinant of an individual's behavioural and emotional response to an illness. They 
hypothesise that the association between the wider social context and these outcomes 
is mediated by the individual's personal illness model. Therefore, the study set out to 
examine whether associations between social support and both self-care and 
emotional well-being were mediated by the adolescent's personal model of diabetes. 
The results of the study produced a number of key findings. Both peer support 
and family support are required for optimal dietary self-care and emotional well- 
being, replicating previous findings comparing the role of family and peer support 
(Varni et al., 1989; Wallander & Varni, 1998). It should also be noted that 
it was not 
the diabetes-specific support that influenced well-being and dietary self-care, 
but 
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rather general emotional support of family and peers that was important. This is 
supported by previous work which indicates that both peers and the family are seen as 
primary sources of emotional support (La Greca et al., 1995; Cauce et al 1990). 
Next, adolescents' personal models of diabetes were predictive of both well- 
being and dietary self-care. In particular, beliefs about the impact of diabetes on the 
young person's day to day life was an important predictor of their emotional well- 
being, whereas perceived seriousness of diabetes was not. Dietary Self-care was 
predicted by the adolescents' perceptions about the effectiveness of their treatment to 
control diabetes, but not by the effectiveness of treatment to prevent the complications 
of diabetes. For both well-being and dietary self-care it was the short-term personal 
model beliefs that were predictive, both cross-sectionally and prospectively. This 
finding was particularly robust with changes in these beliefs predictive of well-being 
and self-care at follow-up, even when controlling for baseline behaviour. 
The other main finding was that social support and personal model beliefs 
showed different patterns of interaction in relation to well-being and self-care. As 
hypothesised by Leventhal and colleagues (1992), social support was predictive of 
beliefs about the effectiveness of treatment which, in turn, predicted dietary self-care, 
with no direct association between social support and self-care, replicating work on 
family support and health beliefs by Lau and colleagues (1990). In comparison, social 
support and personal model beliefs were independent predictors of emotional well- 
being. Although the Self-Regulation Model does not overtly implicate social support 
as an independent determinant of emotional well-being, it is not ruled out by the 
model. Therefore, it is suggested that, in light of the data reported here and elsewhere 
(Connell, et al. , 
1994), the Self-Regulation Model should be modified slightly to 
overtly show a direct influence of social support on emotional well-being. 
However, the results of the prospective study were not wholly positive. 
Personal model beliefs were only predictive of dietary self-care, and not exercise, 
blood glucose testing or insulin injection behaviour. This may have been caused by 
adolescents not having autonomy over these aspects of their diabetes care. A second 
factor that may have contributed to the inability to predict other aspects of self-care, 
was the generic nature of the personal models questionnaire used. The treatment 
effectiveness items either referred to the treatment regimen generally, or 
just to diet. 
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The absence of specific items on exercise, blood glucose testing and injections may 
explain the inability of the instrument to predict these. 
8.32 Cross-Sectional Survey 
These issues were then addressed in a cross-sectional study, The problem of 
behavioural autonomy was resolved by recruiting participants who were slightly older, 
all being members of the British Diabetic Association YD'ers membership for 
adolescents and young adults, under 30. To address the issue of specificity of 
measurement, a lengthier questionnaire was used to assess the participants' personal 
model beliefs. 
In addition to overcoming the problems with the prospective study, this second 
study sought to further test whether personal model beliefs were proximal 
determinants of self-care. Most of the previous work in this field has compared the 
predictive utility of personal model beliefs with inherently social constructs, such as 
perceived barriers and social support. However, by their very nature these constructs 
are not personal but will impact on self-care indirectly. Therefore, this second study 
sought to compare the utility of personal model beliefs to predict self-care, when 
compared with the more proximal construct of personality. Using the Big Five trait 
theory approach to personality, the study sought to explore the interaction between 
emotional stability, conscientiousness and personality. 
Using structural equation modelling to analyse participants' responses, two key 
results emerged. As hypothesised, personal model beliefs were predictive of all 
aspects of self-care. In particular, whereas perceived threat of diabetes to one's 
health predicted blood glucose monitoring, exercise and insulin management, and 
treatment effectiveness to prevent complications predicted dietary self-care. As in the 
longitudinal study perceived impact of diabetes was not predictive of self-care. 
Next, although personality was associated with self-care, this effect was 
mediated by personal model beliefs. Emotional stability was predictive of perceived 
impact and perceived threat to health of diabetes, and conscientiousness was 
predictive of treatment effectiveness beliefs. With gender predictive of emotional 
stability, this suggests a mechanism to explain the gender difference in emotional 
well-being seen in the prospective study. 
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8.4 Study Weaknesses 
Although the two studies reported here have generated some consistent results, 
the weaknesses of the studies temper their significance. Both the prospective and 
cross-sectional studies relied on self-reported data. The fact that only two 
questionnaires had not been previously validated, and one of these was an 
amalgamation of items from validated instruments, partly addresses the reliance on 
self-report data. Furthermore, one of the main outcome measures, self-care, was 
predictive of the more objective measure of metabolic control. 
Even though validated instruments were used, only three measures (general 
family support, diabetes-specific family support and general peer support) were 
developed for use on the age range of the samples in the studies reported here. 
Although the self-care measure has been used previously in adolescent studies, and 
was predictive of metabolic control in this study, no validation studies of this 
instrument on adolescents have been conducted. 
Added to these problems is the question of the representativeness of the 
sample. Although the longitudinal study included half the eligible population at 
baseline, there was no means to assess the representativeness of this group. 
Unfortunately, there is good reason to suggest this is not a representative sample. 
Individuals who did not attend their clinic appointments during the recruitment period 
could not be recruited into the study. This was a substantial proportion of the eligible 
population, 18%, and this is a group of individuals who are thought to be 
systematically different from those who attend clinic appointments. The number of 
non Caucasian potential participants was low, only eight were approached and one 
recruited. This represents a much lower recruitment rate for ethnic minorities than for 
Caucasians. In addition, participants from higher socio-economic groups (determined 
by parental occupation), were over-represented in the sample. 
The larger cross-sectional study also suffers from biased sampling. Females 
were substantially over-represented in the sample, due to both a responding bias and 
membership. For those responding who were not in full-time education, there was 
again a bias towards professional, intermediate and skilled non-manual occupations. 
Although data are not available to confirm this, the BDA YD membership is not 
thought to be representative of the national population of young people with type 1 
diabetes mellitus. 
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The last major problem with these studies is establishing a clear causal 
mechanism. Although the longitudinal study describes changes over the year follow- 
up, and changes in beliefs and support predicted one year well-being and self-care, 
after controlling for baseline values, the direction of causality can only be 
hypothesised. The same results could be generated if the changes in behaviour and 
well-being were actually driving changes in beliefs and support. The second study 
used structural equation-modelling to test three different causal models. Although this 
statistical technique provides a more sophisticated analysis of causal paths, the data 
remains cross-sectional and unable to demonstrate causal mechanisms. Another 
problem with the analysis of both the longitudinal and cross-sectional data was the 
reliance on linear statistical techniques. The analyses did not explore the possibility 
of floor or ceiling effects, or explore the possibility of curve-linear relationships. 
Although examination of scatter plots did not indicate there were any obvious non- 
linear effects, this does not allow for the possibility of multivariate non-linear effects. 
8.5 Main Findings 
Despite these weaknesses, the two studies reported here have highlighted a 
number of issues that should be addressed in future research. The longitudinal study 
highlighted the importance of both family and peers support for adolescents with 
diabetes. Although a model of how this support influences self-care behaviour is 
postulated, several other possible explanations are equally viable. For instance, some 
authors suggest that social support is not a measure of the supportiveness of the social 
environment, but rather it is an indirect measure of the personality/ attachment style 
/social skills of the individual. Some individuals are skilled in securing for 
themselves a supportive social world, where others are not. Therefore, the finding 
that it is general emotional support from family and friends that is predictive of better 
self-care and well-being, may actually be a function of individual differences between 
the adolescents themselves, and not their social world. 
Furthermore, the longitudinal study relied on only the adolescents' perceptions 
of support. In addition to individual difference influencing young people's ability to 
secure support, individual differences may be influencing their perceptions of support 
and subsequent reporting of it. This is suggested by earlier work (Skinner et al., 
1999) 
that showed that adolescents who reported more supportive behaviour from their 
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peers, also reported more unsupportive behaviour from their peers. To address this 
question future research needs to incorporate measures of both social support and 
individual differences, such as personality, attachment style or coping style. 
Examining how individual differences and social support interact may provide 
insight into other findings reported here. Although the results of the structural 
equation modelling indicate that conscientiousness determines personal model beliefs, 
the data offer no description of the mechanisms by which conscientiousness 
influences these beliefs. It may be that more conscientious individuals attend to 
health care information more and/or are more likely to believe the content of health 
care information. They may also be more likely to enact recommended behaviour. In 
so doing they are more likely to experience the benefits of their behaviour. 
Alternatively, it may be that conscientious individuals attend more to their symptoms 
and illness experience, and are therefore more likely to attest to the relationship 
between treatment recommendations and illness outcomes. These mechanisms are but 
a few of the many possible processes that may explain the association between 
conscientiousness and treatment effectiveness beliefs. This is an area that clearly 
needs addressing if we are to attempt to develop strategies to increase the probability 
that individuals are more likely to adopt more positive treatment effectiveness beliefs. 
In both studies treatment effectiveness to control diabetes was the most 
consistent predictor of self-care behaviour. La Greca and Hanna (1983) also noted 
that children's adherence to diabetes treatment regimen was significantly related to 
their perceived susceptibility to immediate negative consequences of poor diabetes 
care, but not to future negative consequences. The studies reported here clearly build 
on this early finding with both cross-sectional and prospective data indicating that 
treatment effectiveness to control diabetes, and not treatment effectiveness to prevent 
complications is the better predictor of self-care. Furthermore, the immediate day-to- 
day impact of diabetes is predictive of emotional well-being. Therefore, it seems that 
it is important for future research to explore the role of beliefs about both immediate 
or short-term and the long-term benefits and costs of illnesses and treatment 
regimens. 
Although the data reported here and elsewhere (Glasgow et al., 1997; 
Hampson et al., 1990/95) support the utility of personal model beliefs in determining 
people's self-care behaviour, these studies have relied on predominantly Caucasian 
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middle class samples. As this approach developed from work in medical 
anthropology, and the variety of cultural beliefs about health and illness, personal 
illness models should be equally valid in ethnic minority populations. Furthermore, 
cultural differences may influence individuals' personal models of diabetes and serve 
to mediate differential outcomes of different demographic groups (Greenhalgh, 1998). 
Although some evidence exists to suggest that personal model beliefs may explain the 
differential outcomes of lower versus higher socio-economic groups (Chapter 4-6, 
Glasgow et al., 1997), there has been relatively little exploration of illness beliefs 
across different cultural and ethnic minority populations. The research that has been 
done suggests that the individual's personal model of diabetes is also a key 
determinant of self-care in ethnic minority populations (Grreenhalgh et al., 1998). 
However, this work only described lay beliefs, but highlights the need for further 
research into personal model beliefs in a more diverse range of individuals. 
Assuming that the individual's personal model of diabetes is an important 
determinant of an individual's self-care and well-being, regardless of their ethnic or 
social background, then the issue is raised as to whether these personal model beliefs 
are susceptible to intervention. At least two lines of evidence suggest that this may be 
the case. The first comes from the literature on cognitive behaviour therapy (CBT) 
(Beck et al., 1979; 1985), originally developed for the treatment of mental health 
problems. This approach is based on the fundamental assumptions that an 
individual's effect and behaviour are largely determined by the way they structure 
their world. Using a variety of cognitive and behavioural techniques, CBT aims to 
help the individual challenge their world structure, and subsequently restructure it in a 
way that enables them to feel more positively about themselves and manage their lives 
in the way they wish to. CBT has subsequently been used as a supplement to 
traditional medical treatment in a number of chronic illness populations with wide 
ranging positive effects (Emmelkamp & Van Oppen, 1993). With respect to diabetes, 
CBT has been found to be more effective than medication in treating patients with 
type 2 diabetes who have depression (Lustman, 1998). Furthermore, group CBT 
combined with diabetes education has been shown to be effective in improving well- 
being and metabolic control in individuals with type I diabetes in chronic poor control 
(Van der Ven et al., 2000). This suggests that the tools are available for health care 
practitioners to integrate into their usual care that may allow them to support patients 
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in restructuring their personal models of diabetes. However, this line of research is in 
its infancy, and requires further attention. 
8.6 Conclusion 
In conclusion, the research reported here has highlighted four main results. 
First, both parental and peer support are necessary for optimal self-care and well-being 
during adolescence. Second, both emotional stability and conscientiousness are 
important determinants of adolescents' and young adults' self care behaviour. Third, 
both personality and social-support influence self-care indirectly through their 
influence on the individual's personal model beliefs, particularly beliefs about the 
effectiveness of treatment. This is a particularly important result as it suggests that 
improvements in self-care, and subsequent metabolic control, may be attained more 
productively by attempting to change the individual's personal model beliefs. 
Furthermore, the studies reported here indicate that it is the short-term beliefs, the 
effectiveness of treatment to control diabetes and the impact of diabetes on day-to-day 
life, and not long-term beliefs about complications, that are the most important 
predictors of adolescents management and well-being. This suggests that health care 
practitioners may be more effective in encouraging young people to manage their 
diabetes if they focus on their immediate experience of diabetes and the immediate 
benefits of self-care, rather than the long-term prospects of avoiding or delaying the 
onset of complications. 
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APPENDIX I 
UNIVERSITY OF SURREY 
LONGITUDINAL STUYD OF THE 
PSYCHOSOCIAL ASPECTS OF DIABETES 
QUESTIONNAIRE BOOKLET 
2 
Instructions 
This booklet contains a number of separate questionnaires. The instructions for each 
questionnaire are given at the top of the first page of each questionnaire. Please read the 
instructions carefully and respond to every question. If you do not understand a question, or 
do not wish to answer the question, please indicate this on the sheet of paper by putting a 
cross next to the question. 
You do NOT need to complete the questionnaires in one go. Ideally you should try 
and complete the booklet over a one week period. Please have as many breaks as you like, 
but try and take the them between each questionnaire. 
Once you have completed the booklet, please place it in the envelop provided and post 
it to me. Remember that all your answers are confidential and that no-one, other than myself, 
will know what you have said. There are no right or wrong answers to any of the questions, 
so please be as honest as you can be, as only you can tell me how you feel and think 
If at any time you feel any distress or anxiety while completing or after you have 
completed the questionnaires, please feel free to contact me for a confidential chat. My 
telephone number is Guildford (01483) - 259175. If I am not in please either leave your name 
or ID number, which is on the bottom of this sheet, and I will call you back. 
Thank you for agreeing to take part in the study 
Chas Skinner 
ID No 
3 
Please tick the box for each of the following statements to indicate how 
often you feel each phrase has applied to you in the past few weeks. 
I feel that I am useful and needed 
I have crying spells or feel like crying 
I find I can think quite clearly 
My life is pretty full 
I feel downhearted and blue 
I enjoy the things I do 
I feel nervous and anxious 
I feel afraid for no reason at all 
I get upset easily or feel panicky 
I feel like I am falling apart and going 
to pieces 
I feel calm and can sit still easily 
I fall asleep easily and get a good 
night's rest 
I feel dull or lazy 
I feel tired, worn out, used up or 
exhausted 
I have been waking up feeling fresh and 
rested 
I have been happy, satisfied or pleased 
with my life 
I have felt keen to tackle my everyday 
tasks 
I have felt that I could easily handle or 
cope with any serious problem 
My everyday life has been full of 
things that were interesting to me 
All the Sometimes Rarely Not at 
time all 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
Q Q Q Q 
4 
The questions below ask about your diabetes self-care activities during the past 7 days. 
If you were ill during the past 7 days, please think back to the last 7 days that you were 
not ill. Please answer the questions as honestly and accurately as you can. 
How often did you follow your recommended diet over the last 7 days ? (If you have not 
been given a specific diet by the diabetes care team, please answer according to the general 
guidelines you have been given). 
Always Usually Sometimes Rarely 
Never 
QQQQQ 
How much of the time did you successfully limit calories as recommended in your healthy 
eating for diabetes control ? 
None of A little of Some of Most of All of 
the time the time the time the time the time 
QQQQQ 
During the past week, how many of your meals included high fibre food, such as fresh fruits, 
fresh vegetables, and peas, bran ? 
None of A few of Some of Most of All of 
the them the them the them the them the them 
QQQ0 
11 
During the past week, how many of your meals included high fat foods, such as butter, ice 
cream, oil, nuts and seeds, mayonnaise, fried food, salad dressing, crisps, pies, pizzas and 
sausages ? 
None of A few of Some of Most of 
All of 
the them the them the them the them the them 
QQ1QQ0 
During the past week, how many of your meals included sweets and 
desserts, such as pastries, 
cake, jam, soft drinks (not diet), chocolate and cream biscuits 
? 
None of A few of Some of 
Most of All of 
the them the them the them the them the them 
Q Q Q Q 
Q 
5 
How often did you exercise the amount suggested by your doctor or diabetes nurse specialist 9 
None of A little of - Some of Most of All of 
the time the time the time the time the time 
Q Q Q Q Q 
On how many of the last 7 days did you exercise for at least 20 minutes ? 
01234567 
QQQQQQQQ 
On how many of the last 7 days did you exercise on top of what you do at school or as part of 
your work ? 
0 1 2 3 4 5 6 7 
Q Q Q Q Q Q Q Q 
On how many of the last 7 days (that you were not ill) did you did you test your glucose 
(blood sugar) level ? 
0 1 2 3 4 5 6 7 
Q Q Q Q Q Q Q Q 
Over the last 7 days how many of the glucose (blood sugar) tests recommended by your 
doctor did you actually do (covering all meals and pre bed) ? 
None of A few of Some of Most of All of 
the them the them the them the them the them 
Q Q Q QQ 
How many of your recommended insulin injections / medication did you take in the last 7 
days that you were supposed to ? 
All of Most of Some of None of 
them them them them 
Q Q Q 11 
How many of your recommended insulin injections / medication did you have at the time you 
were supposed to ? 
All of Most of Some of None of 
them them them them 
11 1ý F1 1-1 
6 
The statements which follow refer to feelings and experiences which occur to most people at 
one time or another in their relationships with their families. For each statement there are 
three possible answers: YES, NO or DON'T KNOW. Please tick the box that you feel is 
appropriate for you 
YES NO DON'T 
My family gives me the moral support I need Q Q 
KNOW 
Q 
I get good ideas about how to do things or make things from my 
il Q Q Q y fam 
Most other people are closer to their family than I am Q Q Q 
When I confide in the members of my family who are closest to me, 
i Q Q Q I get the dea that it makes them uncomfortable 
My family enjoys hearing about what I think Q Q Q 
Members of my family share many of my interests Q Q Q 
Certain members of my family come to me when they have Q Q Q 
problems or need advice 
I rely on my family for emotional support QaQ 
There is a member of my family I could go to if I were just feeling Q 
down, without feeling funny about it later 
My family and I are very open about what we think about things QQ 
My family is sensitive to my personal needs Q 
Members of my family come to me for emotional support F 
Members of my family are good at helping me solve my problems QF 
I have a deep sharing relationship with a number of members of my Q 
family 
Members of my family get good ideas about how to do things or F1 F1 
make things from me 
When I confide in members of my family, it makes me feel F1 R 
uncomfortable 
Members of my family seek me out for companionship F1 R 
I think that my family feels that I'm good at helping them solve 
problems 
I don't have a relationship with a member of my family that is as El R F1 
close as other people's relationship with their family members 
I wish my family were much different 
7 
The statements which follow refer to feelings and experiences which occur to most people at 
one time or another in their relationships with their friends. For each statement there are 
three possible answers: YES, NO or DON'T KNOW. Please tick the box that you feel is 
appropriate for you 
YES NO DON'T 
KNOW 
My friends gives me the moral support I need QQ 
Most other people are closer to their friends than I am QQQ 
My friends enjoys hearing about what I think Q 11 
Certain friends come to me when they have problems or need advice R R Q 
I rely on my friends for emotional support R Q Q 
If I felt that one or more of my friends were upset with me, I'd just Q F1 F] 
keep it to myself. 
I feel that I am on the fringe in my circle of friends Q Q Q 
There is a friend I could go to if I were just feeling down, without Q n 
feeling funny about it later 
My friends and I are very open about what we think about things Q Q Q 
I get good ideas about how to do things or make things from my Q F1 
friends 
My friends are sensitive to my personal needs Q 
My friends come to me for emotional support LI LI 
My friends are good at helping me solve my problems 1-1 LI 
I have a deep sharing relationship with a number of friends F1 F1 
My friends get good ideas about how to do things or make things 
from me 
When I confide in friends, it makes me feel uncomfortable [I LI 
When I confide in the members of my friends who are closest to me, F1 
I get the idea that it makes them uncomfortable 
My friends seek me out for companionship F1 n 
I think that my friends feels that I'm good at helping them solve F1 Li Li 
problems 
I don't have a relationship with a friend that is as intimate as other Q Li Li 
people's relationship with friends 
I've recently got a good idea about how to do something from a Li Li Li 
friend 
I wish my friends were different Li Li Li 
8 
We would like to know your VIEWS and how you FEEL, about taking care of your diabetes. 
Please chose the answer that best describes how you FEEL about each question. 
How serious is your diabetes ? 
Not at all Slightly Fairly Very Extremely 
Serious Serious 
Q Q QQ Q 
How worried are you about developing complications of diabetes ? 
Not at all Slightly Fairly Very Extremely 
Worried Worried 
Q Q QQ Q 
How important is it for controlling your diabetes, for you to follow your self-care 
recommendations (diet, exercise, glucose testing) ? 
Not at all Slightly Fairly Very Extremely 
Important Important 
QQ 
How frustrated do you feel when trying to take care of your diabetes (e. g. diet, 
injections, glucose testing) ? 
Not at all Slightly Fairly Very Extremely 
Frustrated Frustrated 
QQQQQ 
How important is controlling your blood glucose levels, for avoiding the complications 
of diabetes ? 
Not at all Slightly Fairly Very Extremely 
Important Important 
QQQQQ 
How much has having diabetes changed your activities (such as hobbies, seeing 
friends, 
sports) ? 
Not at all Slightly Fairly Very 
Extremely 
QQ 
El 
QQ 
QQ 
How important do you believe healthy eating is for controlling your diabetes 
? 
Not at all Slightly Fairly Very 
Important 
QQ 
0 0 
0 
Extremely 
Important 
How likely do you thin it is that healthy eating will prevent future complications of your 
diabetes ? 
Not at all Slightly Fairly 
Very Extremely 
Likely 
Likely 
QQQQQ 
9 
We would like to know how often family members do several things related to 
your daily self-care activities. Please just put down what happens at home, 
there are no right or wrong answers 
NEVER ONCE ONCE SEVERAL AT EAST 
A A TIMES ONCE 
Praise you for following your diet Q 
MONTH 
Q 
WEEK 
Q 
A WEEK 
Q 
A DAY 
n 
Remind you about testing your glucose Q Q Q Q 
level 
Suggest things that might help you a Q Q Q Q 
take your injections on time 
Criticise you for not exercising Q Q 1-1 Q Q 
regularly 
Help you decide if changes should be Q Q n Q 
made based on your blood glucose test 
results 
Nag you about not following your diet Q Q Q F1 F1 
Argues with you about your diabetes Q Q El 11 11 
self-care 
Encourage you to participate in sports Q Q Q El El 
activities 
Plan family activities so that they will Q D El F1 fit in with your diabetes self-care 
schedule 
Congratulate you for sticking to your 
diabetes self-care schedule 
Criticise you for not recording the El [I R n 
results of glucose tests 
Eat at the same time that you do F1 
Exercise with you LI [I LI 1-1 11 
Let you sleep late rather than getting El [I LI LI LI 
up to take your injections 
Buy you things containing sugar to Q LI [1 LI LI 
carry with you in case of a hypo 
Eat foods that are not part of your LI [I LI LI LI 
diabetic diet 
10 
Now please rate the same behaviours as to how helpful or unhelpful they are (or how helpful or unhelpful the behaviour would be if it did occur). Please 
tick one box to the right of each item. 
EXTREMELY 
UNHELPFUL 
Praise you for following your diet 
Remind you about testing your 
glucose level 
Suggest things that might help you 
take your injections on time 
Criticise you for not exercising 
regularly 
Help you decide if changes should be 
made based on your blood glucose test 
results 
Nag you about not following your diet 
Argues with you about your diabetes 
self-care 
Encourage you to participate in sports 
activities 
Plan family activities so that they will 
fit in with your diabetes self-care 
schedule 
Congratulate you for sticking to your 
diabetes self-care schedule 
Criticise you for not recording the 
results of glucose tests 
Eat at the same time that you do 
Exercise with you 
Let you sleep late rather than getting 
up to take your injections 
Buy you things containing sugar to 
carry with you in case of a hypo 
Eat foods that are not part of your 
diabetic diet 
3 .1 
LI LI 
LI LI LI 
LI LI LI 
NEITHER 
HELPFUL 
OR 
UNHELPFUL 
0 
1-1 
EXTREMELY 
HELPFUL 
2 3 
LI LI LI 
LI LI LI 
LI LI LI 
LI LI LI 
El 0 11 11 El 11 El 
0 El El 0 El 0 El 
0 El 11 0 0 11 11 
0 0 El 0 El 0 El 
El 0 El El 11 0 El 
El El El 0 El 11 0 
El El 0 0 0 El 11 
El El 0 El 0 0 11 
El El El 0 0 0 El 
El El El El 0 0 El 
El El 0 El 0 0 0 
11 
We would like to know how often your friends do several things related to your daily self-care activities. Please just put down what happens when you are with 
your friends, there are no right or wrong answers 
Eat the same things you do 
Remind you to take your insulin 
injections on time 
They are interested in the results of 
your blood glucose tests 
Do not understand what you can and 
can't eat 
Encourage you to participate in sports 
activities 
Plan activities so that they will fit in 
with your diabetes self-schedule 
Take your diet into considerations 
when you are out or visiting friends 
Prefer you to do your injections out of 
their sight, or in another room from 
them 
Eat at the same time you do 
Exercise with you 
Get things containing sugar when you 
need to prevent a hypo 
Offer you foods that are not part of 
your diabetic diet 
NEVER ONCE ONCE SEVERAL AT EAST 
A 
MONTH 
A 
WEEK 
TIME S 
AWEEK 
ONCE 
A DAY 
D D F1 F1 D 
R R R 11 R 
11 n n F1 
[I F1 F1 0 11 
n EI n ri n 
LI 
R R R [1 11 
12 
Now please rate the same behaviours as to how helpful or unhelpful they are 
(or how helpful or unhelpful the behaviour would be if it did occur). Please 
tick one box to the right of each item. 
EXTREMELY 
UNHELPFUL 
Eat the same things you do 
Remind you to take your insulin 
injections on time 
They are interested in the results of 
your blood glucose tests 
Do not understand what you can and 
can't eat 
Encourage you to participate in sports 
activities 
Plan activities so that they will fit in 
with your diabetes self-schedule 
Take your diet into considerations 
when you are out or visiting friends 
Prefer you to do your injections out of 
their sight, or in another room from 
them 
Eat at the same time you do 
Exercise with you 
Get things containing sugar when you 
need to prevent a hypo 
Offer you foods that are not part of 
your diabetic diet 
a s 
E LI LJ 
E LJ E 
E LI LI 
E L LI 
E LJ LJ 
NEITHER 
HELPFUL 
OR 
UNHELPFUL 
0 
F1 
F1 
F1 
F1 
F1 
EXTREMELY 
HELPFUL 
1 z i 
0 El 11 0 0 0 
0 [] [] El l] 0 0 
0 El 0 0 El El El 
0 El 0 El 0 0 11 
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APPENDIX II 
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School of Human Sciences 
Department of Psychology 
University of Surrey 
Guildford 
Surrey 
GU2 5XH 
Dear YD'er 
This is just a brief letter to ask you if you would be kind enough to help with some 
research I am doing in conjunction with Youth and Family Services at the British Diabetic 
Association. 
Although I am a psychologists, I am particularly interested in diabetes, and 
specifically how people with diabetes think and feel about living with diabetes. However, 
very little research has tried to understand how people with diabetes think about their 
treatment regimen and what they believes is helpful and what is a waste of time. It is hoped 
that by understanding the views of people like yourself, we can understand how better to 
support people with diabetes and help ease the burden of constantly managing and controlling 
your diabetes. 
Therefore I would be extremely grateful if you could spare a few minutes to complete 
the attached booklet. Do not put your name on the booklet as this study is completely 
anonymous. The first part of the booklet asks you a few questions about how you managed 
your diabetes over the last 7 days. Then it asks you to describe yourself, by indicating how 
similar you feel you are to a number of brief statements. This is followed by a series of 
questions about how diabetes affects your life, and how helpful different parts of your 
treatment are. Lastly the booklet asks for a few brief details about yourself and your diabetes. 
Once you have completed the booklet, can you kindly place it in the attached envelope and 
put in the post, no stamp is required. 
I hope that you can spare a few minutes to complete this booklet. Once I have 
collated all the information I will write an article for the next news sheet, summarising what 
you have told us. However, in this and any other report, the results will be presented for the 
whole group, so that your response could not be identified. 
In anticipation of your completing and returning the booklet, I would like to thank you 
for your help with this project which is greatly appreciated. 
Best wishes 
Chas Skinner 
University Telephone No: (+44) 01483 300800 
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The questions below ask about your diabetes self-care activities during the past 7 days. 
If you were ill during the past 7 days, please think back to the last 7 days that you were 
not ill. Please answer the questions as honestly and accurately as you can. 
How often did you follow your recommended diet over the last 7 days ? (If you have not 
been given a specific diet by the diabetes care team, please answer according to the general 
guidelines you have been given). 
Always Usually Sometimes Rarely 
Never 
QQQQQ 
How much of the time did you successfully limit calories as recommended in your healthy 
eating for diabetes control ? 
None of A little of Some of Most of All of 
the time the time the time the time the time 
QQQQQ 
During the past week, how many of your meals included high fibre food, such as fresh fruits, 
fresh vegetables, and peas, bran ? 
None of A few of Some of Most of All of 
the them the them the them the them the them 
QQQQ 
0 
During the past week, how many of your meals included high fat foods, such as butter, ice 
cream, oil, nuts and seeds, mayonnaise, fried food, salad dressing, crisps, pies, pizzas and 
sausages ? 
None of A few of Some of Most of All of 
the them the them the them the them the them 
QQQ0 
0 
During the past week, how many of your meals included sweets and desserts, such as pastries, 
cake, jam, soft drinks (not diet), chocolate and cream biscuits ? 
None of A few of Some of Most of 
All of 
the them the them the them the them the them 
Q Q Q Q Q 
16 
How often did you exercise the amount suggested by your doctor or diabetes nurse specialist 
None of A little of Some of Most of All of 
the time the time the time the time the time 
Q Q Q Q Q 
On how many of the last 7 days did you exercise for at least 20 minutes ? 
01234567 
F1 F1 F1 
On how many of the last 7 days did you exercise on top of what you do at school or as part of 
your work ? 
01234567 
QQQQQQQQ 
On how many of the last 7 days (that you were not ill) did you did you test your glucose 
(blood sugar) level ? 
01234567 
QQQQQQQQ 
Over the last 7 days how many of the glucose (blood sugar) tests recommended by your 
doctor did you actually do (covering all meals and pre bed) ? 
None of A few of Some of Most of All of 
the them the them the them the them the them 
QQQQQ 
How many of your recommended insulin injections / medication did you take in the last 7 
days that you were supposed to ? 
All of Most of Some of None of 
them them them them 
Q Q F1 Q 
How many of your recommended insulin injections / medication did you have at the time you 
were supposed to ? 
All of Most of Some of 
None of 
them them them them 
F1 n 11 11 
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Here are a number of ways to describe people that may or may not apply to you. For 
example, do you agree that you are someone who likes spend time with others ? Please write 
a number next to each statement to indicate the extent to which you agree or disagree with 
that statement. 
Disagree Disagree Neither agree Agree Agree 
strongly a little or disagree a little strongly 
12345 
I see Myself as Someone Who .... Is talkative Tends to be lazy 
Tends to find fault with others Is emotionally stable, not easily upset 
Does a thorough job 
Is depressed, blue 
Is original, comes up with new ideas 
Is reserved 
Is helpful and unselfish with others 
Can be somewhat careless 
Is relaxed, handles stress well 
Is curious about many different things 
Is full of energy 
Starts quarrels with others 
Is a reliable worker 
Can be tense 
Is ingenious, a deep thinker 
Generates a lot of enthusiasm 
Has a forgiving nature 
Tends to be disorganised 
Worries a lot 
Has an active imagination 
Tends to be quiet 
Is generally trusting 
Is inventive 
Has an assertive personality 
Can be cold and aloof 
Perseveres until the task is finished 
Can be moody 
Values artistic, aesthetic experiences 
Is sometimes shy, inhibited 
Is considerate and kind to almost 
everyone 
Does things efficiently 
Remains calm in tense situations 
Prefers work that is routine 
Is outgoing, sociable 
Is sometimes rude to others 
Makes plans and follows through with 
them 
Gets nervous easily 
Like to reflect, play with ideas 
Has few artistic interests 
Likes to co-operate with others 
Is easily distracted 
Is sophisticated in art, music or 
literature 
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For the following questions, please tick the box that best describes how much you Disagree or 
Agree with the following statements 
My diabetes is serious risk 
My diabetes has become easier to 
live 
I worry about getting the 
complications of diabetes 
My diabetes has not had much 
effect on my life 
My diabetes is a serious risk for my 
future health 
My diabetes has strongly affected 
the way others see me 
My diabetes costs a lot of money to 
manage 
My diabetes has strongly affected 
the way I see myself as a person 
My diabetes means I have less 
independence 
My diabetes has strongly affected 
my family 
I will probably get diabetes 
complications 
My diabetes has changed my daily 
activities (friends, school and 
hobbies) 
I have gained weight because of my 
diabetes 
My diabetes is a serious threat to 
my current health 
I worry about having a hypo 
STRONGLY AGREE NEITHER DISAGREE STRONGLY 
AGREE AGREE OR 
DISAGREE 
DISAGREE 
El n n F1 n 
n F1 F] 1ý El 
F1 F1 F1 El F1 
F1 F1 n n D 
F1 11 n D F] 
F1 n F1 F1 F1 
F] n 11 El El 
El El El El El 
El El El El El 
El El 11 El El 
El El 11 El El 
El 11 El 11 El 
F1 El El 11 El 
F1 El 11 El El 
El El El 11 El 
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For the next few questions, please indicate what you believe is important for controlling 
your diabetes, and what you believe is likely to be helpful for preventing complications of 
your diabetes. Your beliefs may be different from what is true for other people, or what you 
think your health care team may say, so please take you own circumstances into account. 
Tick the box that best describes your feelings 
How IMPORTANT is each of the following for controlling your diabetes ? 
Exercising regularly ? 
Not smoking ? 
Testing your blood glucose 
regularly ? 
Recording your blood glucose 
results regularly ? 
Following your eating plan ? 
Not eating many sweets ? 
Drinking little or no alcohol ? 
Managing days when you are ill as 
recommended ? 
NOT SLIGHTLY FAIRLY VERY EXTREMELY 
IMPORTANT IMPORTANT 
QQQQQ 
QQQQQ 
QQQQQ 
11 11 0 El 0 
El 0 0 El 0 
El 0 0 El 0 
11 0 11 11 0 
0 Fý 0 0 0 
How LIKELY is each of the following to help prevent future complications of your 
diabetes ? 
NOT SLIGHTLY FAIRLY VERY 
LIKELY 
TO HELP 
Exercising regularly ? F-1 F1 
Not smoking ? F1 D F1 
Testing your blood glucose F1 LI LI 
regularly ? 
Recording your blood glucose 
results regularly ? 
Checking your feet regularly ? 
Following your eating plan ? 
Not eating many sweets ? 
Drinking little or no alcohol ? 
11 0 
El 0 
El 0 
El 
Managing days when you are ill as 
recommended ? 
Making sure you get regular LI F1 
medical tests for diabetes 
-related problems (e. g. eye exams, cholesterol, 
blood pressure)? 
EXTREMELY 
LIKELY TO 
HELP 
El 00 
El 0 0 
El 0 0 
D 0 0 
0 0 0 
El 0 El 
LI Li LI 
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Finally, it would be very helpful if you would provide the following information 
How old are you ? 
Are you ? 
Attending college or university full-time 
Attending college or university part-time 
Working full-time 
Other 
How long have you had diabetes ? 
What type of diabetes do you have ? 
Are you make or female ? 
Please specify 
Please specify 
How many time a day are you supposed to inject insulin / take medication 
How often should you test your blood sugars 
What percentage of your total calorie intake should 
be made up from fats 
be made up from carbohydrates 
be made up from proteins 
PLEASE QUICKLY CHECK THAT YOU HAVE GIVENAN ANSWER TO 
EVERY QUESTION IN THIS BOOKLET 
KINDLY PLACE THIS BOOKLET IN THE ENVELOPE PROVIDED AND 
PUT IN THE POST, NO STAMP IS REQUIRED 
THANK YOU VERY MUCH FOR YOUR HELP AND 
SUPPORT 
,ý 
ýýýlý 
i. rtf -1, V 
: ýär 
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